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Lackawanna Steel Sheet Piling Was Used Exclu- 
sively in Cofferdams for Pier Footings of the 
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The enormity of the Tunkhannock Viaduct, D. L. & W. Railway 
Cut-off near Nicholson, Pa., is evident from these illustrations, from 
the height of 240 feet above the creek and the length, 2300 
feet. 

All eleven piers and the two abutment foundations here were 
built within cofferdams of Lackawanna Steel Sheet Piling, the per- 
formance of which is worthy of note, now that over 90 per cent of 
the foundation work is finished. 


After the first batch of Lackawanna Sheet Piling was driven, more 


Highest Concrete Viaduct on Record 
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was ordered by the contractors, Flickwir & Bush, and practically all 
was repeatedly reused with entire satisfaction. Considering that 
the deepest cofferdam extended 90 feet below the surface and _neces- 
sarily tested the piling severely as to strength and watertightness, 
this record proves the safety and economy of the Lackawanna type 
of section. 

Our new Bulletin 106, which is free, cites numerous other instances 
of Lackawanna supremacy under equally trying conditions. Write 
for and read your copy. 


|ACKAWANNA STEEL (OMPANY 


General Sales Office and Works: Lackawanna, N. Y. 





NEW YORK RUFFALO CLEVELAND CHICAGO 
BOSTON PHILADELPHIA CINCINNATI DETROIT 
ST. LOUIS ATLANTA SAN FRANCISCO MONTREAL 
Licensees for the manufacture of Lackawanna Steel Sheet Piling: 
For Great Britain and British Colonies in the Eastern Hemisphere, Cargo-Flect-'ron Co., Ltd., Middlesborough, England. _ For France, 
Italy, Spain, French Colonies and Protectorates, Italian Colonies and Spanish Colonies in the Eastern Hemisphere: Cie Des Forges & 
Aciéries de la Marine et d’Homécourt, Paris, France 
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What The Buyer Needs To Know 


Number Seventy- One 


As has been remarked in ‘Associated 
Advertising,” the official organ of the 
Associated Advertising Clubs: 


‘Morality in business means much 
more, and reaches much farther, than 
honesty in advertising, and is tremend- 
ously more important. 


‘Honesty in advertising means honest 
salesmanship, but morality in business 
reaches back to the very beginnings of 
business and clothes with the robe of 
justice and fairness every personal re- 
lation and material consideration and 
condition therein. 


‘Those who control the advertising for 
the business of the world have the 
greatest and most practical opportunity 
ever offered to influence and control the 
entire ethics of business. 


‘Advertising when honestly done is a 
public declaration—it is a confession of 
faith. It is a signed and sealed docu- 
ment posted in public places that all 
may read. 


“Once displaved and read no single syl- 
lable of it may be taken back; and no 
single responsibility for it may be 
evaded. It is the advertiser's written 
word, his signed bond. 


‘We have all noticed that theless care- 
fulaman isof his faith the more he hedges 
on putting his representations down in 
black and white, and thus the list of busi- 
nesses whose advertisements you find 
in the best publications has already be- 
come something of a roll of honor, and 
these very businesses will, themselves, 
beceme increasingly careful as to the 
company their advertisements keep in 
these publications. 


“The logic of circumstance is forcing 
all men who make good goods, and who 
barter them honestly, to set the value 
and character of their wares to adver- 
tisements. 


‘The old adage, his word is as good as 
his bond, is being changed to read, 
his word is as good as his advertising. 
More and more the business of the 
world depends upon advertising, and 
more and more the morals of the busi- 
ness world depend upon publicity. 


“Every social, ethical and economic 
problem which clamors for solution to- 
day is bound up with the exchange of 
commodities. Commerce keeps civili- 
zation alive and unifies the human race. 
Our ideals and our ethics no less than 
our standards of living are influenced 
more largely by the broad dissemina- 
tion of business information through 
advertising than upon the circulation of 
idealistic or ethical literature. 


“We shall be satisfied only when it 
shall be recognized that industry is a 
public responsibility, as well as a private 
opportunity, and that business is service.” 


The point that the concerns advertis- 
ing in responsible papers form a roll of 
honor is well taken. 


There are two reasons—first, respon- 
sible papers do not accept irresponsible 
advertisers; second, only reliable goods 
can be continuously advertised success- 
fully. 


The advertised article is a dependable 
product. 
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Breaking a Heavy Ice Jam in 
the Great Miami River 
By PauL D. Fugua* 

An unusual ice jam formed above a temporary pile-tres- 
tle bridge which serves to carry High St. and the Ohio 
Electric Ry. over the Great Miami River, at Hamilton, 
Ohio, during the latter part of February. The river had 
been frozen over above the bridge for several days preced- 
ing the formation of the jam, but no trouble was antici- 
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Ice JAM ABove Htian Sr. 


(The locomotive crane on the bridge is equippe: 


pated by the County Commissioners of Butler County, 
who had built the bridge and had charge of its mainte- 
The river here is about 420 ft. wide and at this 
time ranged in depth from 6 to 20 ft., with an average 
depth of about 14 ft. 

On the night of Wednesday, Feb. 18. a slight rise in 
ihe river brought down considerable loose ice, and on the 
morning of the 19th, one pile in each of two adjacent 
bents on the upstream side of the bridge was snapped off 
and the top of the bridge was thrown as much as one 
foot out of line. The jam had formed for some 1200 ft. 


hance. 


*Morgan Enginering Co., Dayton, Ohio. 
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above the bridge, at which point the elevation of the sur- 
face of the water was found to be 24% ft. higher than be- 
low the bridge where the river was clear of ice. 

On the morning of Feb. 19, the County Commissioners 
closed the bridge to traffic and employed dynamiters to 
shoot out openings between the bents of the bridge in 
order to relieve the pressure due to heading up of the 
These men finally succeeded in removing the 
ice under the bridge from between two or three sets of 
bents, which lowered the head of water to about 11% ft. 


water. 





3rIDGE, HAmIitron, Onto 


with -a pile hammer for breaking up the ice.) 


On the afternoon of Feb. 19, a small locomotive erane 
A 2000-lb. pile ham- 
mer was hung on the fall line of the crane which was 


was rented from a local contractor. 


then run out on the bridge over the electric-railway 
tracks. This tool was of great assistance in breaking up 
the jam which in places was solid to the bed of the 
stream. By swinging the hammer back and forth in the 
water after the ice had been broken up as far as the ham- 
mer would reach, the loose ice was kept agitated and was 
forced between the bents and through the bridge. 

A very good idea of the appearance of the jam and of 
the method of using the crane to break it up can be 
gained by referring to the accompanying view. 
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There was considerable difference of opinion among 
those responsible for the work as to the safest and best 
field which 
The quickest 


method of breaking up the ice Jam and. ice 


was forming upstream above the jam. 
method of passing the ice through the bridge would prob- 
ably have been to have the crane travel from one bank 
of the river to the other and break up the jam as far 
as it could reach all the way across, and have the dyna- 
miters follow behind the crane, shooting off the lower 
end of the jam and working upstream from the bridge. 
Had this course been adopted and a second rise come 1n 
the river after the lower end of the jam had been broken 
up from bank to bank along the upper side of the bridge, 
no doubt the field would 


and the bridge carried out ly the Impact of the ice. 


whole have become loosened, 


The plan adopted Was to begin in the channel on the 
east bank of the river and shoot out the ice from between 
A channel above this opening was 
When the V- 


shaped channel had been ‘opened up for about 200 ft. 


four sets of bents. 
then extended upstream by dynamiting. 


above the bridge, another opening between bents of the 
trestle was shot out and the work of extending the open 
channel upstream was continued until the upper end of 
the jam had been reached, which occurmred on the after- 
At this time the open channel which 


220) it. 


noon of Feb. 21. 
had been shot out, lay in the shape of a “V” 
wide at the bridge and extending some 1200 ft. upstream 
to a point at the upper end of the jam. 

Sunday, Feb. 22, the 
ice Was quite rotten and easily broken loose by the dyna- 


opened very Warm. At noon, 


miters. By putting off four or five shots at a time, they 
were successful in sending down the ice in large fields. 
At the bridge the hammer was kept swinging back and 
forth to break up the ice before it should strike against 
the piling and about 40 laborers were kept busy under the 
bridge with pike poles to cuide the ice between bents and 
through the bridge. 

Gireat progress was made on Sunday. By 5 p.m., the 
river above the bridge had been cleared of ice with the ex- 
ception of one patch near the west bank which was 
grounded on a gravel bar and which, on account of eddy 
water at this point, was not considered dangerous. The 
thermometer fell to about 10° on Sunday afternoon, fol- 
lowed Monday by a blizzard. Practically the entire 
Miami River was frozen over during the next few days, 
which stopped the movement of floating ice. When the 
ice from this freeze began to go out, laborers with pike 
poles were stationed at the bridge to guide the ice 
through, thus preventing another jam. 

The primary cause of the starting of the jam was the 
presence of a line of 2x10-in. horizontal longitudinal brac- 
ing, for the full length of the bridge, on both the upper 
and lower sides. This bracing was located at about the ele- 
vation of the surface of the water when the jam started. 
The jam after being fully formed, covered an area of 
about 12 acres and had an average thickness of probably 
six feet with a maximum thickness of possibly 16 ft. 

Considerable scour occurred in the bottom of the river 
between those bents which were first opened. Accurate 
data are not available to determine the amount of scour 
which occurred at this time, but by comparing a 
section of the river taken after the jam, with the cross- 
section taken when the bridge was built, it was estimated 
that the bottom had been cut out 4 to 5 ft. at the bents 
which were first opened up. 
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About 1500 lb. of 40% dynamite was used on the f 
days during which ice threatened the bridge. It 
prepared in a shanty adjacent to the bridge and car 
out in bundles to the men on the ice. Two sticks to 1 
shot were generally used, only one of which was prin 
with cap and fuse. Early in the fight it was found 
dynamite exploded on the surface of the ice was prac 
ally wasted, and that comparatively deep shots were m 
In the shanty, the dynami 
was made up for use by securely tying the sticks to o 
end of an ordinary 4-ft. building lath. On the ice, 
firing squad drilled the holes four to five feet deep wit 
pike poles and when they were all ready, tighted the fuses 


effective than shallow ones. 


and pushed the lath as far down in the ice as possib|i 
It was also found that by taking advantage of the eu 
rent in the Tiver to remove the ice which had been shot 
loose, assisted by a few men with pike poles, much bette: 


progress could be made than by shooting in dead water. 


The cost of the work of removing the ice jam, and of 
putting the bridge back in good condition afterwards 
was about $1800. The original cost of the bridge was 
approximately $11,000, 


direction of the County Commissioners of Butler County, 


The work was done under tly 


vith Fred M. Hammerle as County Engineer. 
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Am Ocean Viaduct im India with 
a Rolling-Lift Draw Span 


The first link in a through railway connection between 
the south end of the Indian peninsula and the Island of_ 
Ceylon was completed when the Pamban channel viaduct 
was formally opened on Feb. 24, 1914. The viaduet is 
6776 ft. long and extends from Toniturai, in India. to 
Pamban, on the Island of Rameswaram. The railway is 
continued across the island to newly built piers at Dan- 
ishkodi, where passengers and freight will take steamer 
for a 22-mile trip across the strait known as Adam’s 
Bridge to the Island of Manar, to which point the Cey!on 
railway system has been extended. 

The connection of the island to the mainland has been 
projected for many years but has been postponed on ac 
count of the excessive cost; the new system is a step to- 
ward the complete rail connection but the crossing of 
Adam’s Bridge is left for the future. The recent 
struction, however, substitutes a continuous railway run, 
with an intermediate one-hour ferry, for the old danger- 
ous and tiresome ship passage from Tuticotrin to Colom 
bo, a distance of 150 miles. 

The Pamban Viaduct 145 plate-girder 
spans, varying from 40 to 44 ft. and an intermediate 
Scherzer rolling-lift draw span of 289 ft. clear open- 
ing. The piers for the girder spans are of granite ma- 
sonry in cement mortar, with concrete footings inclosed 
in steel cylinders founded on hard calcareous sandstone. 


con- 


consists of 


The reef consists of large blocks partly above water, rest 
ing on softer sandstone on a stratum of compact sand 
Though the reef is partly awash, in some places the depth 
of water even at low tide is as much as 6 ft., the tida 
variation being about 3 f¢. 


ERECTION OF Draw Span 


The Scherzer Rolling Lift Bridge Co. have forwarde« 
to us the following account of the erection of the dra 
span, a unique piece of work, owing to the primitive labo: 
and machinery available. 
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Figs. 1-5. Views on the New Vrapuct LINKING 
Fig. 1. Lookin, over the viaduct toward India from the 
Spans of the viaduct. Fig. 3. The span raised. Fig. 4. 
house and some of the motive power. 


The substructure for the Scherzer bridge consists of 
two 9-ft. diameter and two 12-ft. diameter cylindrical 
piers at each side of the channel. The cylinders of 34- 
in. steel plate with bolted water-tight joints are in see 
tions, extending down about 45 ft. below mean sea level 
into a stratum of stiff vellow clay, and are filled with con- 
crete. The cylinders on the Pamban side were sunk with 
an air lock but the Toniturai side were sunk 
by dredge and divers. To facilitate the sinking of these 
cylinders an artificial island, on each side, about 60 ft. 
“quare, was made of coral boulders and conerete in sacks 
inclosed within a timber crib and covered with clay and 
sand, 


those on 


The erection of the Scherzer bridge was carried out 
solely by native Indian labor, and to prevent interference 
with navigation the leaves were erected in a position In- 
clined about 60° to the horizontal with high wind and 
strong current prevailing. The bridge is of the double- 
leaf, through type, for single track of 3 ft. 33¢-in. gage, 
vith a span of 225 ft. between bearings, and a width of 
20 ft. between center lines of trusses. The two leaves are 
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TO CEYLON 


The draw span with adjacent 
span Fig. 5. Operator's 


INDIA 


top of the lift span 
Erecting one leaf of 


‘ic 2 
1g. 2. 


the draw 


hand operated and can be opened to an inclination of 
about 82 

The erectors were Moplahs, who are natives of Mala- 
bar Coast on the western side of India. They were em- 
ployed by two contractors, Abdulla Kooty and Chinna 
Bawa, each of whom had been awarded the erection con- 
tract for one leaf and had previously erected the 40-ft. 
girder spans. This division of the work necessitated two 
sets of erection plant and equipment, but the rivalry 
created (although not exactly friendly at times), did 
much toward expediting completion of the bridge. The 
Moplahs did not have much previous experience of bridge 
erection, but were strong and active and skillful in rig- 
ging work. All other labor was employed directly by 
the South Indian 
Anglo-Indians (Eurasians) and Tamils as foremen, en- 
ginemen, mechanics, rivet inspectors, painters and boat- 
men, in addition to the coolies of both sexes. 

The Scherzer bridge material, shipped from England, 
arrived in July, 1913, and was transferred about two 
miles from the shore to pontoons and lighters or native 


ty. Co., and was composed mainly of 
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boats. The pontoons and lighters were towed by a launch 
or poled by Indian boatmen to Toniturai, where the ma- 
terial was unloaded and stored with the exception of the 
track girders and segmental girders and the anchorage 
columns, which were taken directly to the artificial is- 
lands at the bridge site. 

The average hours of work were about ten per day, and 
work was carried on continuously, on Sundays as wel}. 
Erection work commenced on July 20, 1913, with the 
drilling of holes in the anchorages for the anchorage col- 
umn splices. The anchorages, about 36 ft. long, had been 
embedded 30 ft. in the concrete of the 9-ft. cylindrical 
The 12- 
ton track girders were then moved and hoisted into place 
hy means of tackle and hand winches and a gantry or 
framework of teak poles lashed together, on each island 
which had been left standing after being used on the sub- 
structure work. 


piers, during construction of the substructure. 


Erection of the fixed portions for each leaf proceeded. 
the anchorage columns being placed, and subsequent ma- 
terial was brought to the islands as needed. Because of 
the small space on the islands, only a few pieces could 
be brought at a time from the store yard at Toniturat 
There the pieces required were marked and workmen 
sent from each of the erection gangs, loaded them on flat 
Th 


materials for each half of both leaves had been painted 2 


cars with the assistance of a 10-ton railway crane. 


distinctive color in addition to the erection marks, so the 
most illiterate of the workmen could distinguish them. 
The cars were moved to a pier at Ramen Point and trans- 
ferred by another 10-ton crane to pontoons or hghters, 
which were poled out to the islands at the bridge 1te. 
Riveting was performed by pneumatic tools, as well as 
the drilling and reaming necessary, for which a steam 
plant installed on each 
Coal and water for the compressor engines and other sup- 


The riveting 


driven compressor was island. 


plies were brought to the islands by boats. 
done Was a source of annoyance at first, due to the inex 
perience of the workmen, but as the work progressed the 
riveting improved. The workmen soon acquired expert 


ence and were able to drive good rivets at a rate of 250 


a day per squad, 

When the fixed portions of the bridge had been erected 
and the segmental girders and some of the subsequent 
pieces placed and blocked up in their proper positions, 
the gantry poles for erecting were removed and the coun- 
terweight hoxes assembled. Riveting followed closely on 


erection, and after completion of the counterweight 
boxes, forms of Yo-1N. teak wood for the adjustment pock- 
ets were put into place in the boxes by Indian carpenters 


Although 


these carpenters, like the other Indian workmen, use tools 


from the construction workshop at Toniturai. 


and methods that do not wholly conform with American 
and European ideas and had little knowledge of plans, 
their work was good. In one respect, they have the ad- 
vantage of being adepts in supplementing their handi- 
craft with their footeraft. Stacks or cribs of old railway 
ties were placed to support the counterweight wings dur- 
ing the unbalanced condition of the leaves, and runways 
were built for placing the counterweight concrete. The 
work of mixing and placing concrete the counter- 
weight followed. A machine mixer of 4% cu.yd. capacity 


for 


mounted on a pontoon scow moored at each island was 
used, the concrete materials being brought alongside on 
other scows. 


As the batches of concrete were mixed, they were 
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dumped upon the deck of the seow and shoveled into ea 
vanized-iron dishes about 12 in. diameter and 5 in. dei 
The concrete Was carried up the runways in these dish: 
by the coolies comprising young boys and women ot a 
ages, and passed along to be deposited in the counts 
weight. In this way as much as 2 eu.yd. per hour cou! 
he placed. While the concreting was going on, the ere 
tion and riveting were also progressing. Two pan 

lengths of top chords for each truss, the adjacent wi 

members and the machinery floor and bracing fer eac| 
leaf were in place, when an erection derrick was a: 
sembled to rest on the top chords of the second pane!. 

By means of these erection derricks the web members. 
chords, floor and bracing members were hoisted up anid 
The jibs of the der 
ricks were 380 ft. long, so that the erection could be done 
one panel length ahead of the derricks. The derrick- 
were moved up along the top chords one panel at a tim: 
as the erection progressed, by means of blocks and tack! 
attached to the top chords, and then securely lashed in 
place. The hoisting was done with the hand winches 
down on the islands and the jibs were swung up or down 
with hand winches on the derrick platforms. 

Erection was interfered with to some extent by the 
strong winds, especially about the middle of October, 
when the southeast monsoon was concluding with a fina 
blow. The southwest 


holted in place in logical sequence. 


monsoon commenced in May an! 
concluded in October, when the wind alternated betwee 
southwest and northeast with intervals of calm, until th 
northeast monsoon set in late in October, with oceasiona 
storms and an average daily rainfall of about two inches. 
Notwithstanding the weather the 
and greater portions of the riveting were completed ani 


conditions, erectiol 
so that the west lea 
of the bridge Was operated to the closed position For the 
first time on Noy. 15 and the east leaf three days later 
After the slight adjustment in alignment of the two 
leaves had been done and the bracing riveted, track ma 
terials were laid. 


the operating machinery was set, 


While this work was being done, th 


bridge was kept in the closed position, The work ha! 
to be carried on with a view to the necessity for opening 
the bridge for navigation whenever a ship was sighted 
Usually, at least one ship per day passed, but no inter- 
ruption to navigation occurred, 

Much delay was caused, not only on the bridge con- 
struction but on the Indo 
Ceylon connection by four days of stormy weather at the 
end of November. 


other construction work of 
Many miles of railway embankment 
on the Island of Rameswaram were damaged, as were the 
islands at the bridge site, though the bridge showed no 
effect of the storms. On the east island, sheet piling and 
top filling were washed away, so that only half of the 
island remained above water, and the compressor plant 
had to be removed. The damage on the west island wa 
not so great, but the compressor and boiler had to be 
moved because of settlement. 

The first train across the bridge was run through on 
Dee. 14. The final adjusting and riveting were com 
pleted at about this time by the Moplahs, the laving of 
track material as well as the setting of the operating ma- 
chinery and building of the operators’ houses being per 
formed by departmental labor of the railway company. 
Several trains per day were thereafter run over the bridge 
to the island of Rameswaram, carrving ballast and moa 
terials for construction and for repairs caused by the 
storm. 








lay 7, 1914 
(he official inspection and approval of the bridge by 
senior inspector of the government of India occurred 
Dec. 29. On Jan. 1, 1914, regular passenger trattic 
oss the bridge commenced. Thus through service from 
main line of the South Indian Railway to Dhanush- 
li was inaugurated, and the ferry service between Man- 
pan and Pamban was abolished, which had previously 
ved the immense pilgrim traffic at times amounting 
more than thirty thousand passengers per day. 

PERSONNEL 
Robert White, of London. was Consulting Engineer 
id H. P. O’Shaughnessy, Executive Engineer, on the 
ntire work, acting for the South Indian Ry. Co. The 
teelwork, including the lift span, was fabricated by 

Head, Wrightson & Co., of England. The lift span was 

designed by the Scherzer Rolling Lift Bridge Co., Chi- 

cago, Ill., under the direction of Albert Scherzer. Chief 

Iingineer, and R. L. Larson was Resident Engineer for 

the Scherzer company during erection. 
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A Train-Order Siding Signal 
Controlled by the Dis- 
patcher 


On double-track railways equipped with automatic 
lock signals, it is often desirable to facilitate traffie by 
ordering a train to take a siding in order to let a follow- 
ing superior or faster train pass it, and it may be desir- 
able to do this at some point where there is no operator. 
Chere is already in use in connection with telephone 
train dispatching a selector system employed for the se- 
lective calling of stations, and in order to meet the above 
requirement this system has been adapted to the control 
of special “take siding” signals located at the outlying 
switches of passing tracks. 

This arrangement affords practically all the facilities 
of a train-order station, without the expense of the op- 
crators, as the dispatcher can cause the display of a “take 
-iding” signal at any siding on his division so equipped, 
and can issue orders or other instructions to trainmen 
when they call up to report that the train is clear of the 
main track. 

Among the signal exhibits at the recent Railway Ap- 
pliances Exhibition, in Chicago (in connection with the 
convention of the American Railway Engineering As- 
sociation) was a “take siding” signal having a rectangu- 
lar target attached to the signal post, below the sema- 
phore blade. To give the order, the words “take siding” 
appeared in illuminated letters. A semaphore, disk, light 
or other form of signal may be used, as desired. The 
signal is controlled by a key in the dispatcher’s office, 
the two line wires of the selector and telephone circuit ; 
and a selector mounted on or near each “take siding” sig- 
nal. A local battery of potash cells supplies energy to 
operate the signal mechanism. 

To display the “take siding” indication at a certain 
siding, the dispatcher turns the proper key, causing a 
series of electrical impulses to be transmitted to the line, 
thus operating the corresponding selector which closes 
a contact and completes a circuit from the local battery 
through the signal mechanism. The operation of the sig- 


nal in being displayed or released causes the operation 
of a special “answer-back” device which produces an 
audible indication, informing the dispatcher that the 
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signal has operated and that the proper indication is dis- 
played. 

Being installed in automatic block-signal territory, 
there is no reduction of safety, as the automatic signals 
provide against any danger that might result from mis- 
understanding of or failure to obey the signal The only 
effect would be that the faster train would have to con- 
tinue behind the slower train. The cost of installing a 
“take-siding” signal in connection with a selector system 
is small and depends principally upon the type of signal 
used. 

This new feature in signaling equipment is being in- 
troduced by the General Railway Signal Co., of Roches- 
ter, N. Y. The cost of installation is said to be small, 
only very simple equipment being required. This sys- 
tem can be adapted also to the usual train-order signals 
at stations, so as to notify a train crew to stop and call 
up the dispatcher for orders. 


& 


A Manganese-Bronze Casting 
for a 48-in. Water Valve 


The accompanying view shows a 23,000-lb. manganese- 
bronze valve casting in the rough, cast and to be ma- 
clined for the Board of Water Supply, New York City, 
by the Exeter Machine Works, Pittston, Penn. The total 


weight of the completed valve will be 30,000 lb. It is 
a 48-in. riser valve of which 25 are being made. 

The same manufacturers are making six valves 
of this kind, %2 in. in diameter, of a_ total 


weight of 46,000 Ib. 


each. For the whole 
order from the 
Board of Water 


Supply 1,000,000 Ib. 
of manganese bronze 
will be required. 
The tensile strength 
of the castings runs 
as high as 75,000 lb. 
in many cases and of 





the forged rods to 

over 80,000 Ib. 
These valves are 

semiautomatic in 


their action and are called riser valves, because one is 
placed in each riser pipe in the shafts of the City Tunnel 
of the Catskill Aqueduct. They are the last means of 
shutting the water of the tunnel from the connections to 
the subsurface mains in the streets. At the top of each 
riser is a bronze shaft cap, or three-way branch casting, 
on the side outlets of which are bolted bronze gate valves, 
Beyond these bronze gate valves will be placed the usual 
cast-iron valves for the ordinary control of the flow of wa- 
ter from the tunnel to the service mains. In case of a large 
break in a street main, or other accident causing a very 
excessive flow through the riser, the increased velocity will 
cause the riser valve to close. The valve may also be 
closed manually from the chamber at the top of the shaft, 
or from a distant controlling apparatus. To prevent ob- 
jectionable water-hammer in the pipe system or tunne’s, 
the riser valve is prevented from closing too rapidly by 
means of a dashpot and piston which form an integral 
part of each riser valve. 
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New Shops for the Lima Locoe 
motive Corporation 


The works of the Lima Locomotive Corporation, at 
Lima, Ohio, occupy a triangular tract of land of about 
42 acres, lying between the Cincinnati, Hamilton & Day 
ton RR. and the Lake Erie & Western RR. The plant 
formerly had a capacity of about 300 locomotives per 


year. The plant as now enlarged has a capacity of 900 
locomotives per year. Additional! land has heen pur- 
chased, and new buildings erected, while changes have 


been made in the old buildings and the track layout. On 
the original part of the site there was constructed a new 
erecting shop, 142x385 ft., and a flange shop, 100x176 ft., 
the latter forming an extension of the boiler shop (120x 
444 ft.), while a second riveting tower was added to the 
latter shop. On the there were 
erected four new buildings: tank shop, 120x300 ft.; ham- 
mer shop, 100x202 ft.; smith shop, 100x242 ft.; and pat- 
tern shop, 6Ox160 ft. This last while all 
the others are There is also 


additional property 


Is of Concrete, 


of steel. a steel building for 
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ErectTinc SwHop 


The design of the erecting shop is shown in the ero 
and +4; Fig. 2 shows it part 
Fig. 5 shows the completed framing of 

The building is divided into two bays. 'T 
larger one, which is the erecting shop proper, is 80 ft. 


section, Figs. 3 while 
erected, and 


erecting bay. 


in. wide « to ec. of columns and 50 ft. high to the botte 
chord of the roof trusses. The smaller one, which is t 
machine shop, is 59 ft. 6 in. wide, and has an upper flo 
for the lighter tools. The headroom is 23 ft. 9 in. 4 
the lower and 13 ft. 6 in. for the upper floor. On t! 
outer side of this bay is a two-story wing about 20 
high, containing shop offices, blueprint rooms, ete. Th 
is 10 ft. 6 in. wide and 239 ft. long, extending betwe 
two towers for elevators which serve the upper floor 
the machine shop. 

The columns of the main shop are of H-section, com- 
posed of two 15-in. [-beams, 3214 in. apart, with a 32-in. 
web-plate riveted between the shorter legs of angles o! 
Oxo, in., the longer legs of which are riveted to the | 
15-in. I-beaim 
15-in. channel for the outer flange. 


beam webs. The outside columns have a 
for the inner and a 


This section extends to the crane girder, above which thi 
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= [__] Old Buildings 
New Buildings 
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Fig. 1. 
BUILDINGS AND 


the coal-pulverizing apparatus. Fig. 1 is a plan of the 


enlarged plant. 
STEEL Erection Work 
Manufacturers Stand- 
It was given two coats of graphite 
paint, one applied in the shop and the other after erec- 
tion. 
All steel erection was done with four traveling stiff-leg 


The steelwork conforms to the 
ard Specifications. 


derricks of 50 tons hoisting capacity, carrying booms 
100° ft. These steel construction 
the booms were long enough to place the roof trusses and 
monitor roof framing. The book tile for the roof of the 
erecting shop were handled by a platform elevator in a 
timber tower at the middle of the building. This plant 


long. were of and 


at work on the erecting shop is shown in Fig. 2. The 
steel gang numbered about 85 men. Work was com- 
menced on Jan. 12 and completed Mar. 8, 1913. The 


tonnage and time of erection of the several steel buildings 
were as follows: 


Building Tons Time of erection 
Erecting shop 1200 26 days 
Boiler shop ... ‘ 225 10 days 
Smith shop exe ' ‘ : 260 8 days 
Hammer shop ...... ETRE Saree 253 6 days 
Tank shop ee ee eae 300 7 days 
Coal-pulverizing plant nivtecahoe Dus wae te 20 10 days 


mivetine tower ......3... ar 12 7 days 


PLAN OF THE Suops or THE LIMA LocOMOTIVE CorrPoRATION, AT Lima, O.: 


PROVISION 





SHOWING TILE NEW 


FOR EXTENSIONS 


web-plate. The outside columns ef the machine-shop bay 
are of similar section to the height of the second floor, but 
with a 26-in. web-plate and two 12-in. channels in place 
of the Above this level they are composed ot 
four angles and a 14-in. plate. 


[-beams. 


The intermediate columns, supporting the second floor, 
are composed of two 12-in. I-beams placed close together, 
These 


transverse 30-in. plate-girders, upon 


with 12-in. cover-plates riveted over the flanges. 
columns support 
which is laid the reinforced-concrete floor slab, the slab 
being strengthened by longitudinal concrete beams be- 
the girders. 


is 400 Ib. per sq.ft. 


tween The carrying capacity of this floor 

Each crane runway of the erecting-shop bay has an 
80-lb. rail on an inverted 15-in. channel resting on the 
top flange of the runway girder. This girder has a web- 
plate 30x%4 in., tied to the columns by diaphragm plates. 
The crane runways in the machine-shop bay have 40-lb. 
rails on 24-in. I-beams, with 10-in. inverted channels on 
the two outer runways only. On the inner runways the 
rails rest directly upon the I-beams. The runway gird- 
ers in this bay do not rest upon the columns, as in the 
erecting shop, but have their webs secured to the ends of 
pairs of 15-in. channels which are riveted across the 














vy 7, 1914 
In the flange shop, Fig. 6, the 
‘runways are 20-in. I-beams resting on brackets on 
‘columns, and tied to the columns by diaphragm 


of the columns. 


© columns are spaced 20 ft. ¢. to ¢., longitudinally, 

are connected by lines of trusses on the outside (Fig. 
: jo 

The chords 


ese trusses are channels laid flat so as to form shelves 


with sway bracing in some of the panels. 
the sash frames and curtain walls. 
connected by purlins of 10-in. channels across which 
laid 2144x214-in. T-bars, 18 in. apart. These carry 
3-1n. book-tile root covering, tile being adopted in 


The roof trusses 


ference to concrete as the work was done during the 
nter. 
The ordinary monitor roof construction is not used 
The erecting shop has a wide 
lat central skylight, with a 30-in. exhaust ventilator in 

h panel. 
y monitor, with its top sloping upward from the center 
» that smoke will be guided out of the building instead 
the This structural 


This is covered with composition roofing. 
any of the buildings. 


The machine shop has a continuous butter- 


hanging in monitor. has the 
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at the north end. This floor is served by two 75-ton elec- 
tric traveling cranes, each having a 15-ton auxiliary hoist. 
The crane rails are 39 ft. 10 in. above the floor, and th 
clearance under the crane hooks is 37 
hoist and 42 ft. for the auxiliary hoist. 
shop, each bay of the first floor is served by a 15-ton elec- 


ft. for the main 
In the machine 


tric traveling crane, while the second floor is served by 
two electric elevators of 4000 Ib. capacity, with a speed of 
20 ft. per minute. These elevators are in towers on the 
outside of the wall of the building. 


FLANGE SHorp AND Riverine Tower 


The flange shop, 100x176 ft., is an extension of the old 
boiler shop (120x444 ft.) and its construction is very 
similar to that of the erecting shop. Its roof sheathing, 
however, is of 2-in. matched Norway pine instead of 
book tile. As shown in Fig. 6, 
into two 50-ft. bays, each served by a 10-ton electric travy- 
3 ft. to the 
The roof of 
each bay has a butterfly monitor with inclined contin- 


the building is divided 


eling crane, the height from the floor being 2: 
crane rails and 24 ft. to the hoisting hook. 





Fie. 2: 


(Four traveling A-frame derricks with 100-ft. 


ERECTION OF THE STEEL FRAMING OF 


booms handled 


THE ERECTING SHOP 


the steelwork. The elevator tower is for handling the book- 


tile of the roof covering.) - 


framing so arranged as not to interfere with the move- 
ment of the hinged sash, thus avoiding troublesome joints 
hetween the steel sash and the vertical members of the 
roof framing. A detail of this is shown in Fig. 3. 

The walls are of concrete below the grade line, carrving 
12-in. brick walls which rise to the level of the concrete 
window sills. Between the tiers of windows, the walls are 
of 214-in. concrete on “hy-rib” metal. All floors are of 
concrete. The north end wall is of brick, and brick is 
used aslo for the office wing, and the elevator towers. The 
track entrances have vertically sliding wood doors, oper- 


ated by hand and counterbalanced by weights on cables 


(Fig. 4+). 
The erecting-shop floor has four longitudinal tracks, 
two extending through the building and two terminating 





uous steel sash, as in the machine shop. A wing 20x50 
ft. is built along the side of the boiler shop to accommo- 
date the hydraulic accumulator serving the boiler-rivet- 
ing machines. 

The original riveting tower was at the northeast cor- 
ner of the boiler shop, occupying one bay at the north 
end, or a space 20x30 ft. The new tower is an exact 
duplicate of this in size and general arrangement (Fig. 
1). Each tower is built to accommodate two 30-ton elec- 
tric or hydraulic cranes, which handle the boilers during 
the riveting operation, before and after which they are 
handled by the 30-ton traveling crane in the main part 
of the building. 

The riveting towers are supported at the north end by 
the brick wall of the old building, and at the south end 


































1004 ENGINEERING NEWS Vol. No. 1 









































for the ad- 
necessary to re- 


on the first transverse roof truss. 
ditional 
inforce 
The tru 
however, 


To proy ide 


weight of the new tower it was 
this roof truss and the columns supporting it. 
ss is of the Fink type. The 
do not any of the 


which is carried entirely at the peak of the 


members, 
load, 


truss. It was 


secondary 
receive riveting-tower 
thus a — simple matter to reinforce the truss, 
which was done by placing two 12-in. 25-lb. channels hor- 
izontally both and bottom and 


them to chords. Double sets of gusset plates were 


on chords riveting 


the 


top 


then provided at the peak and ends the truss, being 
“connected to the flanges of the channels. 
The same type of reinforcement was carried out for 


the columns supporting the truss, the reinforcing chan- 
nels being carried down about 2 ft. 
in the main part of the building. 

columns were found to be sufficiently strong for the ad- 
ditional load without any reinforcement. The gusset 
plates at the ends of the truss were carried over and riv- 
eted to the channels of the columns. This 
construction is shown in Fig. 6. 

At the north wall the greater part of the load is carried 
by the center pier, and this is reinforced by a pilaster on 
the inside which, however, was added after the building 
was first built. It therefore, deemed 
reinforce this pilaster. This was done by 


below the crane girder 
The lower Pb of the 


reinforcing 


Was, necessary to 
constructing 
a U-shaped concrete pilaster around the brick pilaster, 
and bolting it through both the latter and the wall. 


Considerable difficulty was experienced in providing an 
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Cross— Section 


Fig. 3. Cross-SECTION 
adequate footing for the pilaster, on account of the prox- 
imity of This difficulty 
by the necessity of underpinning the ad- 
jacent parts of the north wall in to provide for 
present and future machinery foundations. ‘This was 
finally accomplished without interfering with the old riv- 
eting-tower operations. 

The foundation immediately 
first excavated. A brick footing course was built at the 
new elevation, and the pilaster was then supported by 
gas-pipe columns set on this footing. The concrete foot- 
ing was then built over the brick footing, and the com- 
pleted pilaster was built on this. 


various riveting machines, ete. 











was increased 











order 
































under the pilaster was 
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Smith, HamMMer and TANK Suops 

These three new buildings are in a on the 3 
part of the proporty. A runway for a_ 10-ton elect 
yard crane extends along the east front of the buildi 
and to the property line, a distance of about 715 ft. 1 
width between rails is 95 ft., and the height 
ground to the crane rails is 21% 


exterior the 


rOW 


from 
26% ft. | 
three buildings are designed 


from 
columns of 


carry runways for lateral yard cranes, and are extend 
up above the roof to the desired height, as shown 
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PLAN OF THE NEW ErectinG SHOP 
Fig. 7, but the runway girders 
the cranes are not yet required. 
SmitH SHop—This is a one-story building, 100x242 
having a central bay 70 ft. wide and two 15-ft. side 
hays. The roof trusses and exterior columns are spaced 
20 ft. apart and the roof has a monitor of the type de- 
scribed above. The interior columns, however, are spaced 
10 ft. apart (Fig. 8), in order to allow ample room for 
the 2-ton revolving jib cranes (of 20-ft. radius) which 
serve the furnaces in the side bays. Each interior column 
carries one of these cranes, and no overhead traveling 
erane is provided. A cinder floor is used, which is built 
up with the cinders coming from the furnaces. At one 


have not been placed, 




























7, 1914 


ay 


er is a Wing, 13x47 ft., for the toilet and locker 
is. 

\MMER SHop—This is of the same cross-section, but 
nly 202 ft. long. Its interior columns are spaced 20 
apart, instead of 40 ft., and are designed to carry 5- 
(instead of 2-ton) revolving jib cranes, the radius of 


Ft. 


15 


Like the smith shop it has a wing for 


Skylight 
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by the blower system, with the air recirculated. The pat- 
tern shop and the offices, toilets and other minor rooms in 
the remaining buildings are heated by direct radiation. 
All blower systems are based on a temperature of 60 
F. with an outside temperature of 10° F. The main parts 
of the smith and hammer shops are not provided with 
heat. The steam for heating the erecting shop and the 
flange shop is supplied from the power 
plant. The steam for the pattern shop 
and tank shop Is provided by boilers 
placed in the new hammer shop. 
ErecTiInG SHop—The erecting shop, 
with the two floors of tool bays at the 
side, presented a rather difficult prob- 








lem in heating due to the height of the 



























erecting room (60 ft.) and the fact 
that this be kept clear to 
permit operating traveling cranes the 


room must 






Crane runway || 3*3x4°8, Web” full length. The cubic contents and 
of side bay PESKI «Te exposed surfaces are as follows: 
l. Erecting shop, 1,878,000 eu.ft., 
wien 2580 sq.ft. of 8-in. brick wall, 42,300 
2X %@ LATTICE > 7 
Bars 3°] : sq.ft. of cement plaster on metal lath, 
: | = ahs and 22,700 sq.ft. of glass. 2. First 
Pry SEE EEE Ene SDPDPLIPTTTT RE ORETITTDED OTOL $ : ; : 
GuideL, ‘....Weight BC Col" A ee floor of tool bay, 628,000 cu.ft., 2980 
2x 2" ™ /5*C,Co! 79'-6" : fos 
L2exte yo = a sq.ft. of S8-in. brick wall, 2490. sq.ft. 
sara Part End Elevation  cemns eer Ceres ee 
Detail of End Column A ot cement-plastet wall, and 8715 Sq. 
(Showing Door Weights) {t. of olass. 3. Second floor of tool 
; ‘ . . ‘ ay 470,800 cu.ft 27,600 sq.ft  Ce- 
Rie. 4. ELevations or FraMina or Erecting SHOP Gay SIS POP Cet ree 3 apnlevdaee 
ment-plaster wall and 7220 sq.ft. of 


toilet and locker rooms, with a cinder floor for the shop 
[nm one corner are two 
boilers for heating the tank shop and pattern shop. The 
butterfly monitor roof construction of these buildings is 
shown in detail in Fig. 7. 

Tank Suop—This is 120x300 ft., divided into a cen- 
tral 60-ft. bay and two 30-ft. side bays. 


and concrete floor for the wing. 


There are no 
monitor roofs; but the central bay rises 12 ft. above the 
The 
The central bay is served by two 
20-ton electric traveling cranes, with a clear height of 26 
ft. to the hook of the main hoist and 27 ft. to that of the 
5-ton auxiliary hoist. Each side bay has 5-ton electric 
hand cranes traveling on rails 14 ft. above the floor. 

On the south side is a one-story wing 1444x6114 ft., 
used as a bolt On the north side is a two-story 


others, and has an 18-ft. skylight along the center. 


floor is of concrete. 


room. 


wing, the lower floor of which (1314x77 ft.) is occupied 
by the shop office, boiler room and locker room. The 
upper floor, 1314x50 ft., is the fan room for the heating 


plant. This has an 8%-in. floor of reinforced concrete 
supported by a brick wall on the outside, and by a line 
of 18-in. 55-lb. I-beams on the inside. 

PATTERN SHOP 


This building is a reinforced-concrete structure, 60x 





g 160 ft., three stories high. It has conerete columns, 
e floors and roof, and brick spandrel walls, with steel sash 
] frames. The fifst floor is used as the woodworking shop 
; and the two upper floors for pattern storage. The sec- 
ond floor is of girder, beam and slab construction, while 
the third is of girder and cantilever slab construction. All 
floors are finished in concrete. This building has a 4000- 
lb. electric elevator, running at 50 ft. per minute. 

y SHop-HEATING SysTeM 

t The heating for the erecting, flange and tank shops is 
. 








elass surface. The total heat losses were taken as 4,379,- 
000 B.t.u. for erecting shop, 1,246,000 B.t.u. for first 
floor of tool bay, and 1,843,000 B.t.u. for second floor of 
tool bay. 

Two engine-driven double-inlet fans, each with a ea- 
pacity of 75,000 cu.ft. of air per minute, are located on 
the second floor of the tool bay. ‘The coils are of the 


a 


_ 


*\ 
a 
ey 
+ 





FRAMING OF THE NEW 


SHOP 


COMPLETED STEEL 
ERECTING 


Fig. 5. 


blow-through type and were originally designed for 11, 
600 lin.ft. of 1-in. pipe each; but were changed to Vento 
cast-iron radiators of equivalent capacity in square feet. 

The tool bays are heated by means of sheet-metal ducts 
located near the ceilings, provided with outlets fitted 
with dampers. For heating the erecting shop, a vertical 
sheet-metal flue is run down to the first floor, and then 
masonry ducts (under the floor) are extended the full 
length of the exposed wall. At approximately 20 ft. in- 
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tervals air is introduced at the floor through sheet-steel 
diffusers. minutes in the 
floor of the 
tool bay and every 14 minutes in the second floor of the 
tool bay. All air is 


The air is changed every 22 


erecting shop, every 28 minutes in the first 


maximum 
the steam requirements are estimated at 290 


recirculated, and under 
conditions 
horer-horsepower. 

Tank SHop—This has an average height of 30. ft., 
With PAESs8j,000 cu ft. contents, and exposure as follows: 


bot? sq.ft. of S-in. 


brick wall, 19.244 sq.ft. of vlass, 4£0,- 


SH) sq.ft. oO] cement-plaster wall. The heat loss was taken 


at 3,902,000 Butea. with a resultant change of air every 
17 minutes. 

Two engine-driven fans with a total capacity of 80,- 
The heating coils were 
designed for a total of 13,460 lin.ft. of 1-in. pipe, which 


Under 


150 hoiler horsepower will be required for 


O00 cu.ft. per minute were used. 
were Changed to radiators as above. maximum 
conditions 
heating. The fans are located near the first floor and the 
warmed air is introduced near the ceiling through a sys- 
tem of sheet-metal ducts. 

FLANGE Suorp—The average height is 36 ft., with 648,- 
000 cu.ft. contents. The heat loss was taken at 1,960,000 
}.t.u., with a resultant air change of air every 21 min- 
and has a ca- 


utes. The fan is located on the first floor, 






7 ” a 7 
L, 23x 2x4... 
Bent Pate- 


RING 


pacity of 45,000 cut. of air per minute. 


FLANGE Siope 
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are hear the ceiling, through sheet-steel ducts. 


DESIGNERS AND BCILDERS 
The general and structural plans for the new build 


together with the plumbing, fans, 


hot-water pl 
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Part Longitudinal Section at Riveting Towers +0 Se 


WD RIVETING TOWERS 


steam heating and elevator equipment, were designed by 
the architect, Albert Nahn, of Detroit, with Ernest Wilby 
The electric lighting and the mechanical 
equipment were planned by G. L. Wall, Vice-President of 
the Lima Locomotive Corporation, 


as associate. 


The contract for al! 
the steel buildings was let to the Worden-Allen Co., of 
Chicago, the work including the masonry, walls, roofing, 
ete., for the structures complete. The contract for the 
concrete pattern shop was let to the H. G. Spieker Co., 
of Toledo, Ohio. The work was inspected by H. C. Reely, 
representing the owners. 


— 


* 


ae 


Tricked in Tricking the Water Meter Reader—W ater con- 


sumers like other patrons of public utilities often get the 
notion that meter readers save themselves the trouble of 
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Part Side Elevation 
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Part Longitudinal Section 


Fig, 8. Framing or HAMMER SuHop AND Suri Suop 
reading the meters and put 
reading. At the 
Association of 


down some sort of guess for 
meeting of the Tri-States Water & 
Georgia and the Carolinas on Apr. 17, 191! 
Manager Smith of the Atlanta, Water Department. told 
how a consumer who set out to catch a meter inspector fool 

himself instead. This consumer reported that he had plac: 

money note inside the meter-box cover, and that fail 
ure to remove these proved the meter had not been read pri 
to billing. An investigation showed that the inspector ha 
read the meter, found the money and note, put a second not 
under the first one and left the two notes and money 
him. 


Light 


Ga., 


and a 
behin 


The consumer in this case was too quick in jumping : 
a conclusion. 
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cords of Water-Works Mains Water Marns—Whenever a new main is laid all useful 
ad Services at Abilene, Kan. information regarding it is recorded. To obtain infor- 


By Krenyon RippLe* 


mation on existing mains, not already recorded, every 
employee of the engineering department of the city takes 


(here has recently been established in Abilene a re- and turns in notes on such mains whenever he has op- 
ling system for water mains and services. The water- portunity to do so. 

n records are made by the city engineering depart- The system of records consists of a large index map. 
ut and the private-service records by the plumbers. This map is a blue-line print with all the mains, hy- 


before describing the record system, it may be noted = drants and valves drawn in with colored ink. It is divided 


Abilene Water Works 
WATER PERMIT 


Permit No 
The following drawing is taken from the plumber's return | Abilene, Kansas, nee 191 
M 


C ts 
is authorized to have sercice pipes } connected H to the 


tapped 
| mains, to supply premises situated on St, 
between and Sts., with water. 


peace oo 
Addivion or Sab- Division } Beet Na Lat Ne 


° Ciy Clerk. 





| — 


| PLUMBER'S RETURN 


| | | Wo. 

| | Abilene, Kansas, ; 191 
The following is a complete and explicit report of 

the underground work as authorized in the above permit 


| Tap ’ made to the folluwing described water main 
Connection! 


inch main ft a of line 
| St 
| SERVICE LINE 


Size Kind pipe 
§ tapped 1 


| 


} | inch corporation cock } Connected 1 main. 
‘ 7 fert from main to stup box. 
= feet from stop box to. ..... line of 


| 

| 

| 

| 

| st 
Notre.— Make arrow showing direction of meridian. | feet from stop box to stop and waste 
/ have inspected the above described job of plumbing 
| | and find uf as reported by the plumber. 


Clry Engineer or Inspector. 


Extension or Replacement Permit 


| nt 
| ABILENE WATER WORKS 
| TD ccninnss a 
| The following drawing should show the original and new NN 
work in different colored ink. Permission is hereby granted to 
M - 





. } | to make the following changes or additions to the piping 
[ as described and recorded above. 
} } 
sich J EEE Sch | 


Licensed Plamber. 


een :jomeuniaieaiitimtaiiaininiialdéiandnnn mannan fe a 





| PLUMBER'S RETURN 
| | Abilene, Kansas, ian 191 


| The following changes or additions have been made, 


as authorized in the above permit:_ 


{ | 
] 
“ conn _ sasha 
a 
ee eee ‘emieepeteeiees —— - — 
I | | | 
} | 
| | 
} J have inspected the above described job o7 plumbing 


| and find it as reported by the plumber. 


z City Engincer or Inspector. _ 





Housk-Service Permits, ABILENE WATER-WorKS 





into 40 districts which serve as an index 
to a more specific record of the mains and 
specials, 

This detailed record is in book form. 
The book consists of 40 pages. Each page 
is an enlarged drawing of the correspond- 
ing district on the index map. It contains 
a complete and specific record of the work, 
giving the size of the main, its location 
with reference to street lines, its elevation, 
kind of pipe, date of installation, location 
of valves and the direction of turning 
them off, and any other data of impor- 
tance, 

House Services—The accompanying 
forms and diagrams show our records of 
the services or private lines. These blanks 
ai filled out by the plumber who puts 
in tu line. Also, these blanks are ar- 
ranged ve care for all replacements and 
extensions. Besides obtaining a record of 
private lines, it will be noticed that a brief 
history of the main is also secured. 

The large map already mentioned serves 
as an index to the records of private lines. 
Along the mains are given the permit or 
tap numbers of each service line to its cor- 
responding property. At one glance the 
desired number is obtained, and turning 
to this number in the book of service-line 
records, which is compiled from the data 
turned in by the plumbers, is found a 
complete history of the underground 
work. 

VALUE OF REcorps—Where records of 
underground work are lacking a large 
amount of money Is spent each year in 
locating pipes. For instance, on a resi- 
dence street, a half mile in length, about 
to be paved, some S60 were spent in ex- 
plorations—a common experience. Be- 
sides money wasted in such prospecting, 
there are other losses. As an example, 
after hunting for several days for a cross 
in a 10-in. main, the search was given up 
and three 1-in. taps were made for the 
intersecting 2-in. line. After the trench 


had been filled, one of the laborers struck 


that before it was established it was not considered to be the cross within 1 ft. of the excavation. 


necessary to keep records of underground work in Abi- The cost 


of this blundering was: Prospecting, $10; 


rene. tapping and lead connections, $15; cross (of no use 
During the past year we have made an almost complete — jow). $15: total. $40. If records of the special had been 


record of the underground water lines of Abilene, with 


kept, the cost of this 2-in. connection could not have ex- 
almost no extra cost, above that of other work in hand. ceeded: Exeavation and refilling. &2- 


melting out 2-in. 


*Engineer-Manager, Abilene, Kan. plug and calking new joint, $2; total, $4. 
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A. Gravity Switc 


SYNOPSIS 
ing of cars in making up freight trains is on the increase. 
The following article describes the new gravity yard just 
com pleted al Mechante rille N. eo jor the Boston Af 
Maine RLR. It covers also the arrangements for car stor- 


ade and re pur, and for handling the locomotives at this 


The use of gravily switching for the sort- 


Sao ; kas 
division terminal, 


An example ot the extensive work how being under- 
to improve railway 
afforded by the new gravity 
Boston & Maine RR. at Me- 
Fitchburg Division of this road 
the West 


taken in the revision of freight yards 
operating conditions is 
switching vard of the 
NX. “Tie 
extends westward to a connection 
RR. at Rotterdam Junction, N. Y., and connects with 
the New York Central RLR. at Schenectady, a few miles 
These 
western lines, and at Rotterdam a freight yard was main- 
tained for handling the eastbound 
these roads. At 


dam, . there 


chanicyille, 


with Shore 


east of that point. are the main connections with 
from 
Rotter- 
is interchange connection with the Delaware 


trattic received 


Mechanicville, 20 miles east of 


& Hudson R.R., and here a second yard was maintained. 

In order to improve the operating service and the yard 
facilities, as well as to effect an economy in yard work, it 
was decided to terminal 
and to do the 
in the vard by gravity switching in- 


concentrate the work of this 
point In one large yard at Mechanieville, 
Classification work 
stead of by the ordinary switching methods employed in 
the old yards. 

At the new yard, which is now in operation, the east- 
bound cars received from other roads are made up into 
solid trains for different points on the Boston & Maine 
RR. 


trains 


About 600 cars are received daily, and about 18 
are sent out. The yard is about two miles long 
and comprises two main features: (1) the receiving yard, 
classification yard, and auxiliary facilities for switching 
service; (2) the engine terminal and car-repair facilities. 
The ear capacity is about 3500 ears, as follows: receiving 
yard, 800; classification yard, 2000; hold yard, 200; 
repair yard, 200; transfer yard, 150. 

Entering from the west is the double-track main line, 
with a descending grade of 0.55% and a curve of 2° 30’. 
This line passes along the north side of the yard. In gen- 
eral practice, the two main tracks are separated and pass 
around opposite sides of the yard, so as to avoid cross- 
over switching of trains entering and leaving the vard. 
At this yard, however, no westbound business is handled, 
so that there is no necessity of spreading the main tracks. 
To the south of the main line is a dead-end siding 1500 
ft. long, from ladder track of the re- 
ceiving yard. The three tracks are connected by a pair 


which leads the 
of crossovers, as shown. 

The receiving vard has 10 tracks, each designed to hold 
80 ears, and with a clear length of 3200 ft. They (and 
the main tracks) are spaced 15 ft. c. to ¢, except that at 
the overhead bridge of the Hudson Valley Electric Ry. 
the two middle tracks are spread 20 ft. ¢. to ¢., to clear 
the middle pier. The west end of the vard has a single 
No. 7 ladder with No. 9 frogs, the distance between frog 
points being 91.47 ft. The yard has a 4° 
a 2° 45’ curve east of the bridge. Its eastern or leaving 
end is wedge shaped, with a No. 9 ladder on the north 


curve west and 
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ung Yard 


No. 7 ladder (with No. 9 frogs) on the south, 

Beyond the receiving yard, the track passes a tank yd 
engine standpipe and leads with a 6° 
switching hump. 





and oa 


curve 
From the summit, there is a steep 
celerating grade followed hy an easier grade to and 
through the classification yard. On each side of the hi 
is a runaround track on the ground level, 26 ft. from 


OnLO 


hump track, so that cars needing repair can go direct 
the repair tracks and cars put on the wrong classificat 
tracks can be returned to the west end of the yard wit)- 
out passing over the hump. ‘To the north of the hum) is 
the caboose yard, having three tracks 525 ft. long. To 
the south of the hump are tracks leading to a private 
coal yard, and to the icing house and stock pens, which 
are of wood. 

The cars having been inspected on the receiving tracks, 
and marked to indicate their destination on the classiti- 
cation tracks, a vard engine pushes a train of about 60 
cars to the hump, a grade of 2% about 230 ft. long lead- 
ing to the summit. Here the cars are uncoupled. The 
cars are started down bevond the summit by a first: ac- 
celerating grade of 4%, 75 ft. long. This is followed by 
a second grade which is 2% for a length of 300 ft. and 
then 1% for 400 ft.; beyond this there is a uniform grade 
of 0.5% through the classification yard. 

The scale is 55 ft. long, of 150 tons capacity, with auto- 
matic recording device, and in order to reduce the impact 
of cars running onto the platform, the rails of the ap- 
proach track are laid on concrete walls forming an ex- 
tension of the scale pit walls. 
vet in use, 


The scale, however, is not 

At the summit, a rider or brakeman mounts 
to control its movement on 
There are nine switchmen on 


each car, the classification 
track, the classification 
ladders, and each car is chalked to indicate its destination 
or track. This marking is done at the receiving track. 

The classification yard is approached by two central 
ladder tracks (coming from the hump); these are 30 
ft. apart, and between them is a track for a gasoline car 
to carry the car riders or brakemen back to the hump. 
These are No. 7 ladders with No. 9 frogs, and a distance 
of D147 ft. between the frogs. This vard has 35 tracks, 
each 2300 ft. long in the clear and holding about 60 cars. 
These tracks are spaced 13 ft. ¢ to ¢, except that the 
two middle tracks are 17 ft. ¢. toc. The north track of 
the yard is 16 ft. from the main track, and the south 
track is 13 ft. from the first of the two running tracks 
which provide for through movement through the yard. 
At the western end, the yard tracks lead off in opposite 
directions from the two central ladders, but at the east 
end the yard runs to a point between two outside ladder 
tracks, with the same frogs as at the west end. 

It will be noted that there is no departure yard. The 
cars are classified by destinations in the classification 
tracks, and are thus at once made up into trains whici 
are taken out directly by the road engines. Thus the 
tracks combine the functions of classification and depart- 
ure tracks, and for this reason are fitted with compressed- 
air piping for testing brakes. It may be noted that the 
Yards and Terminals Committee of the American Rail- 
way Engineering Association, in its 1914 report, states 
that of 29 hump yards 16 have and 15 have not departure 
yards, but that reports from 28 of these favor the use of 
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departure yards. The advantage is in keep- 
ing the classification tracks free of trains, 
but in the Mechanicville yard the relation 
between the number of cars and number of 
tracks is such as to make the provision of 
separate departure tracks necessary. 

Between the hump and the classification 
yard are the transfer yard and hold yard 
(north of the main ladders), and the re- 
pair yard and car shops (south of the lad 
ders). The transfer yard is for consolidat- 
ing less-than-carload shipments into full 
carloads, thus releasing certain cars for re- 
turn. It has seven tracks 1000 ft. long. 
The middle track passes between two trans- 
fer platforms and is spaced 26144 ft. from 
its adjacent tracks, while the others are 
spaced 13 ft. c« to ¢ The hold yard leads 
out of one of the classification ladders, and 
is for ears which are held for orders or 
which have been sent over the hump with- 
out the proper destination being known. It 
has five tracks 1250 ft. long. 

The two platforms in the transfer yard 
are 15 ft. 314 in. wide and 800 ft. long, 
each having concrete walls and deck and 
a wood canopy roof, as shown in Fig. 2. 
Along each side, and embedded in counter- 
forts of the reinforced-concrete side walls 
are posts of 4-in. cast-iron pipe filled with 
concrete, extending about 8 ft. below the 
platform deck and spaced 6 ft. apart. The 
deck or floor is marked off in 2-ft. squares, 
with all joints cut through the concrete and 
either sanded or separated with tar paper. 
The concrete mixture is 1: 2:3, the coarse 
aggregate being crushed trap rock not ex- 
ceeding 1% in. in size. 

The car-repair yard has six tracks 1380 
ft. long, each holding about 30 cars; its 
four outer tracks are spaced 18 ft., and the 
two middle tracks 22 ft. « to ¢., with a 
wheel track between them. The entire re- 
pair-yard space is planked. The car in- 
spectors’ shop is a brick building. South 
of this yard are the car shop, storeroom, 
lumber storage and wheel-storage platform. 
Between these buildings and the icing sta- 
tion is laid the running track which pro- 
vides for movements through the yard. 

The engine terminal is at the east end 
of the yard. The roundhouse is nearly semi 
circular. It is of brick construction, with 
wood roof framing and monitor and wood 
smokejacks ; it is divided into three sec- 
tions by two brick firewalls. It is 100 ft. 
wide and has 25 stalls, the two tracks at 
one end being served by a transverse drop 
pit. The turntable is 85-ft. diameter, oper- 
ated by power, and there is a space 80 ft. 
wide between this and the roundhouse. Op- 
posite the roundhouse are 28 open tracks 
radiating from the turntable and used for 
holding engines making a short stay or not 
needing roundhouse service. Four of these 
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at the east and one at the west are through tracks, but 
the roundhouse is so located that no running track en- 
ters it, access being exclusively by the turntable. 


To the west of the roundhouse are the machine shop 
(170x200 ft.), blacksmith shop, 
Gtlice, 
enginemen and firemen. 


building, 
locker 
The machine 
building with brick walls, and the 
To the east of the 
house is the steel and brick power house, 124x50 ft. 
will supply electric for lig the yard 


rattler 
lavatory 


tube 


and and oa and 
the 


is a steel-frame 


storehouse, shop 


room tor shop 
other 
round- 


This 


and 


buildings named are of brick. 


current ehting 






buildings and operating the coaling crane and other ma- 
10% D..£ 
1G Rooting 
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Fig. 2. Freigot TRANSFER PLATFORM 


chinery; it will supply also compressed air for testing 
the car brakes and operating tools, and hot water for 
heating the buildings and washing out the locomotive 


bunker bin 
supplying the magazines of the automatic stokers in the 
boiler room. 


boilers. The steel roof trusses carry a 90-ton 


at the east end. An 
engine entering the yard will stop first on the inspection 
pit (75 ft. long) while the Inspectors look it over, and 
then at the ashpit (170 ft. long), both built for two 
tracks 15 ft. ¢. Beyond these the coal storage 


All road engines enter and leave 


oO:-2. are 


Wy 


Coa/ Storage 







storage pit, from which it is taken to the coal chute by a grab 


bucket on the gantry crane.) 











and the coaling station, and then the water station and 


sand spouts. 
The ashpit is 6 ft. deep and 11 ft. wide on the bottom, 


with sloping sides, the outer rail of each track having 
laid on the side wall. The inner rail is earried by a 


stringer composed pair of 12-in. I-beams supported 
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at intervals of 12 ft. by cast-iron posts on concrete yx 
tals, ig. 3. The concrete of the slopes ‘ 
pedestals is faced with firebrick, in order to protect 
from disintegration. The bricks are laid in 1:1 
mortar, and on the slopes the vertical joints are {i 
with neat cement grout. The facing bricks of the p 
tals are laid up in the forms. 


as shown in 


cen 


The coal-storage plant is shown in Figs. + and 
coal being stored in a concrete pit 250 ft. long, hay 


a capacity of 2000 tons. The coal is delivered into 1 
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pit from cars standing on a trestle over the sloping sid 
of the pit, and the trestle approach is 100 ft. long, with 
grade of The trestle has 12-ft. spans composed 
timber stringers (each consisting of two sticks 10x16 in.) 
resting on concrete piers. 
The locomotive coaling station has a capacity of 600 
tons, and serves engines on four tracks. It spans the two 
center tracks and has side chutes for the outer tracks. 
Between the coal storage and the coaling station travels 


a gantry crane (Fig. 1), with a track of 15-ft. gage. 
925 ft. long: the trolley traveling on the gravity carries 
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This crane is used for handlin: 
from from cars to the coal pockets. 
cars direct to the locomotives: it is used also 
removing the ashes from the ashpit and loading the; 
into cars. The water station has two engine standpipe- 
serving the four coaling tracks, and engines are suppli: 
with sand while taking water. 
At the extreme east end 


erah bucket. 


storage or 


the yard the classificatio 
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‘cs and the engine terminal tracks unite in a double- 
line just before the crossing and junction of the 
aware & Hudson R.R., near the Union station. 
he tracks are laid with 85-lb. rails on the ladders and 
. rails elsewhere; the ties are of cedar, in gravel bal- 
but are protected by tie-plates on leads and curves. 
( .« vard is lighted by are lamps of 1800 ep. Along the 
-sification ladders these are placed 50 ft. high and 300 
ipart. An &-in. water main extends along the south 
ide of the property, ending at the 50,000-gal. tank and 
eugine standpipe at the west end of the hump. This is 
nected to the city main and serves a system of piping 
| hydrants with connections to the buildings and water 
ition. A compressed-air main leads from the power 
ise and supplies a pipe system for testing the brakes 
on cars in trains and in the repair yard. From this 
main extend 2-in. and 4-in. laterals, leading across the 
classification yard at intervals of 500 ft., with test out- 
ets between alternate pairs of tracks. 
The yard was planned and built under the direction 
A. B. Corthell, Chief Engineer, and F. C. Shepherd, 
Kngineer of Construction, Boston & Maine R.R. The 
resident engineer was G. H. Gove. The general contract 
as let to the Wilson & English Construction Co., of New 
York, which did all the grading, tracklaying and ballast- 
ig, as well as a considerable part of the concrete work. 
The roundhouse was built by the H. P. Cummings Con- 
struction Co., which also laid the water-piping system. 
The car inspectors’ building and the transfer platiorms 
were built by the Nial Brothers Construction Co., of 
Troy, N. Y., and most of the ether buildings by the H. 
Wales Lines Co., of Meriden, Conn. Work was com- 
menced in August, 1912 and was completed in January, 
i914. The total cost was nearly $1,500,000. 
@ 
Water-Tight Sewer-Pipe Joints 
in Brooklyn 
By E. J. Fort* 


The drainage plans for several square miles of terri- 
tory in the southern portion of Brooklyn, in the neigh- 
borhood of Coney Island, Sheepshead Bay, Jamaica Bay, 
ete., where surface elevations are low, provide for a sep- 
arate system of sewers, in which, in most cases the sani- 
tary sewers are below the level of ground water, and in 
all cases the domestic sewage must be pumped.t This 
made the matter of water-tight pipe joints one of great 
Importance. 

At the beginning of this work, the Bureau of Sewers 
had had no experience in the use of the various com- 
pounds offered on the market for this purpose, and had 
little information in regard to their merits.{ It was 
thought best, therefore, to depend upon extreme care in 
the use of cement mortar with a hemp or oakum gasket 
for the desired results until the various compounds avail- 
thle could be thoroughly tested. The first few contracts 
et, therefore, provided for cement-mortar pipe joints. 
The mortar was mixed in the proportion of one to one 
and was liberally used. In most cases, where pipes have 
wen laid below ground-water level, they have been laid 


*Chief Engineer, Bureau of Sewers, Borough of Brooklyn, 
New York City. 

+See “Eng. News,” Nov. 27, 1913, for description of these 
ewers. 


tSee “Eng. News,” Mar. 19, 1914, for article by A. Elliott 
<imberly on “Poured Sewer-Pipe Joints,” to which this article 
s in a measure supplementary.—Ed. 





ENGINEERING NEWS 1011 


in a concrete cradle, and where the pipe joint is not bur- 
ied in the cradle it is inclosed in a cement collar at least 
2 in. thick outside the bell. When the contractor and in- 
spector can be relied upon for careful and conscientious 
work, a pipe joint made in this manner and allowed sev- 
eral hours to set before water is allowed to rise over it 
will be practically water-tight under heads of water as 
great as 8 ft. These individuals, however, cannot always 
be relied upon, and a very slight injury to a joint made 
in this manner will produce a leak. 


Usk oF A COMPOUND FoR JOINTS 


A compound suitable for sewer-pipe joints should pos- 
sess the following properties : 

(1) It should show no deterioration when submerged 
in either fresh or salt water or in alkaline or aeid so- 
lutions of moderate strength. Domestic sewage usually 
has an alkaline reaction, but frequently in the neighbor- 
hood of factories it has an acid reaction. In certain 
places, ground water is heavily charged with alkali. The 
life of the sewers as water-tight structures will be meas- 
ured by the life of the joints. 

(2) It should melt and run freely at temperatures 
not greater than 250° F. It should be poured at a tem- 
perature of approximately 400° F. to make certain that 
the joints are thoroughly filled. It is not usually possible 
in wet trenches to keep the ends of the pipes dry and the 
temperature at which this material is poured should not 
be so high that steam is rapidly generated where it 
comes In contact with moisture with the result that either 
the compound is made porous or the runner is blown out. 

(3) It should adhere well to the glazed surface of 
stoneware pipes so that slight movements in these pipes 
after the joints are poured will not produce leaks. 

(4) At temperatures which prevail in and about sew- 
ers laid under such conditions, the compound should be 
elastic enough to permit of slight movement without 
fracturing the pipes, but should not become soft enough 
to run out of the joints. Such movements very frequently 
occur in unstable soils. 

(5) It should not be composed of materials which 
volatilize rapidly at comparatively low temperatures, so 
that men working with the ordinary skill and care of the 
average sewer contractor or contractor’s foreman can use 
it successfully. 

Every material on the market, samples of which could 
be obtained, was tested to determine the degree to which 
it possessed the qualities named. They were all found 
more or less defective, so that they could not be used with 
any assurance that they would produce permanently tight 
joints. 

The various compounds in which sulphur is used were 
found to shrink upon cooling, either separating from the 
pipes or cracking so as to admit water. Compounds hav- 
ing certain oils as bases disintegrated rapidly when ex- 
posed to the action of alkalies, although they resisted the 
action of acids very satisfactorily. Certain compounds 
having bituminous materials (generally pure or nearly 
pure asphalt bitumens) as bases after they were modified 
in composition somewhat by the manufacturers, were 
found to resist the action of both acids and alkalies sat- 
isfactorily and possessed all of the qualities mentioned 
above. One of these compounds is manufactured in 
Brooklyn. Both “Jointite’ and “Filtite”’? which are 
manufactured by the Pacific Flush Tank Co., have proved 
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WITH COMPOUND 
CEMENT-MorTAR 
Ne 


SEWER-PIPE JOINT AND 


and it is not allowed be reheated and used 


having once cooled. 


minutes, 
after 

In the new Coney Island drainage system, and in other 
places in the Borough where the depth at which the sew- 
ers are laid not more than 12 ft., 
as a general thing there is absolutely no leakage through 


below ground water is 
the joints except in cases of accident or pure carelessness. 
We have found that the spur joint where a branch joins 
the main is frequently carelessly made and admits 
water. Caps for house connection drains and for spurs 
are also frequently carelessly placed with the same result. 


ARE MADE 


sewer 


COMPOUND JOINTS AND Pro- 


TECTED 


How THE 


The accompanying sketch shows the manner which 
pipe joints of this kind are made. <A twisted hemov or 
oakum gasket of the proper size is first carefully rammed 
into the joint and occupies a depth of approximately * 
in. A runner, usually a old garden hose, is 
greased or smeared with wet clay and forced into the bell 
The ends are secured by a clamp in the 


piece of 


about 1 2 in. 


TRING 
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usual manner so that the space for pouring is at on 
the pipe. The best results have be 
ceived by pouring so that the compound will run ent 
in one direction about the joint, as it drives all the m 
ure ahead of it and completely fills the space betwee: 
bell and spigot, 
In the case of 


of the crown of 


diam 
where the space between the bell and spigot is very 
there 
pound cooled so rapidly that it failed to pass the narr 


pipes as large as 20 in. 


even, have been numerous instances where the c 
est portions of the space and make a complete joint, 
that reason, it is well to pour a full stream, so that it w 
entirely fill the space in which It is also well to 
remove the runners as soon as the compound has cool 

sulliciently to stand alone, but while it is still hot so that 
any impeffections that may be found can be corrected 


rulls. 


calking with compound hot enough to be plastic. 

While pour joints while the pipes ar 
partially submerged, this procedure is not recommended, 
because of the great liability of producing 
work. It is our practice to run one-half the 
before the pipes are placed in the trench. These 
are made with the pipes in a vertical position and without 
arunner. The pipes are then placed position in 6-ft. 
lengths. At least a half-dozen joint runners are on hand 
and all the joints to be poured are made ready and poured 
at one operation without waiting for each one to cool so 
that the runner can be removed. In this way the danger 
of injuring the compound by keeping it at a high tem- 
perature for too long a time is lessened. The concrete 
cradle and the mortar collars are placed after the pipes 
have cooled. The former is used for the purpose of se- 
curing greater stability in unstable soil; the latter is used 
solely as a protection for the joint compound. 

The repair of pipe joints several feet below water level, 
especially where, as in sandy soil, the inrush of water in 
the trench is great, is a very expensive operation and is 
always accompanied by the danger of injuring adjacent 
portions of the sewer. Such leaks are liable to continue 
for some time before they are discovered and to run up 
large bills for pumping before they are repaired. In my 
opinion, therefore, the cement collar in protecting the 
joint compound from direct contact with water or chem- 
icals on the outer end, as it is protected on the inner end 
by the jute gasket, is worth all it costs. 


is possible 


Imperfect 
joints 
joints 


The weights of “Jointite” used in jointing vitrified 
pipes of various diameters have been carefully deter- 
mined. All of this pipe was double strength and had 
deep and wide sockets or bells. The weights were as fo! 
lows: 

Weight 

Size of Thickness of Depth of of material 

pipe, in. joint, in. joint, in. per joint, lb 

6 Be 1% 1.04 
8 by 2 1.84 
10 Be 2 1.84 
12 ti 2 2.70 
15 5 2 3.32 
18 % 2 3.80 
24 1 2 8.50 
Average specific gravity, 1.50. 


in making 
far as it could be determined, 


The cost of labor joints in this manner, so 
was almost exactly doubl 
the cost of making pPiain mortar joints. It is usually ver 

difficult to determine tii: because the con 
joint the minor opera 
tions which does not require much care or system, ani 
it is left to a “skilled” laborer or the iispector to manag 
the operation. 


s ¢ost correct ly, 


tractor considers making one of 
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building an Old Wood Pene 
stock 
By €. 2&. 


ip PrenstockK—The canal and 
ss were built in the year of 1890 and 1891. Water is 

en from the Platte river at a point 10 miles west of 

i city of Gothenburg, Neb., and is carried in a canal 
ng a contour line to a reservoir, just north of the city. 
53 ft. higher than the river at this point, 
there is 46 ft. To avoid 
ong and deep canal excavation, a penstock was built 
from the lake to the power house, a distance of 868 ft. 


EpWwarps* 


Gothenburg power 


Is lake is 
fall available for power. 


for the intake, a set of cast-iron gates and frames were 
lt into a structure, 12 ft. square by 16 ft. 
The gates had a hand screw for raising and lower- 


wooden 
deep. 
ing. Water passed through a wood screen 12 ft. in depth. 
‘The penstock started at the bottom of the intake frame 
and was 72 in. 


in diameter. It was built of 2144-in. wood 


siaves, banded with 14%4- and 5¢-in. soft-steel bands, two 
lng shoes to each band, and spaced from 3 to 7 in. apart 
as the pressure required. 

At the intake, the wood penstock passed through a 
concrete curtain wall 6 ft. thick and reaching above high- 
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hulled through the old concrete curtain wall and 2 ft. 
beyond. the end of the 
staves, the concrete being well tamped to make it enter 


Then a new wall was built on 


the space between wall and staves. This wall was earried 
3 7% All timber work was removed 
from the intake and replaced with conerete, the old cast- 
ron and After concreting 
around the staves, an empty space was found under a 


above the staves. 


gates frames being reset. 
part of the penstock so an 114-in. hole was bored through 
the staves and a rich under 
1-ft. head. 

As forms for the wood-stave line, two lengths of 2-in. 
gas pipe were used, bent to a semicircle of 38-in. radius, 


cement mortar forced in 


and two semicircular fans built of 1-in. lumber 72 in. in 
diameter. 

After excavating the old trench 7 ft. wide and 4 in. 
below grade, the pipe forms were placed 12 to 14 ft. apart 


and the staves were started in the bottom. They were 
truly centered with tongue in end and were driven 


nearly up, the two sides being kept of even height, alter- 
nate staves breaking joints by about 4 ft. Fig. 1 shows 
the start over some concrete piers in unsettled ground ; 
Fig. 2 shows how the fans were used, no bands being 


Then the bands 


placed till all the staves are in place. 
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REBUILDING a Woop PENSTOCK AT GOTHENBURG, NEB. 

e 

p water mark in the lake. The penstock was originally were placed 2 ft. apart and lightly tightened. The staves 

Y covered with loose sandy soil 2 ft. deep but the wind and were next driven up but with care to prevent another 

tain had uncovered portions and these had decayed badly — blow after the butts were tight. Finally, the full num- 

a from the outside. ber of bands was placed. When the fans were removed, 

( The inner surface was always sound but, at the end of a vertical strut, 6 ft. long, was placed inside the pipe to 
'0 years, leaks began to show up, caused by the decay on keep the top from sagging. The pipe forms were bent 

( the outer surface which allowed the staves to spring out forward, before bands interfered, and were easily re- 

r- 


of place under pressure. 

At first all repairs were made by replacing the poor 
staves with new ones. Then the patching was done by 
nailing a sheet of 22-gage iron on the inside over the 
leaks. This was kept up till early in 1913 when the 
b leaks got to be so numerous and bad that the company de- 

cided to build a new penstock. 
Kstimates were made for reinforced concrete, steel and 
vood staves. The old wood staves had lasted 22 years, 
so wood staves were selected again, but the thickness of 
‘he stave was reduced to 3 in. so as to have better satu- 
vation. <All old lugs and bands were used again, the 
Lands being rethreaded and new nuts furnished (the 
old nuts had to be split in taking off the bands). All 
tongues at the stave ends were new. 
New Woop-Stave Pree—In building the new line, 
first, a section was built at the lake or upper end and 


—_— 


*Gothenburg, Neb. 








moved for starting another length. 

Approaching the connection to the steel drum at the 
power house (leading to wheels), water from old leaks 
had washed away the dirt, so concrete piers were built, 
ebout 16 ft. high. Then 50 ft. back from the building, 
iwo concrete deadmen were put in place of old pile and 
timber work; the penstock rests on these deadmen and 
six 114-in. iron rods, with turnbuckles, connect the dead- 
men to the steel drum and carry the end thiust of the 
pipe. The connection to the steel drum was made by 
faring the wooden pipe (inserting an extra beveled 
stave) until the space between wood and steel was %4 fn. 
This was calked with oakum and lead. The pipe and all 
connections were tight, exeept the lead joint, last men- 
tioned. The more this is driven, the more it leaks; a re- 
inforced-concrete collar will have to be placed around this 
joint to make the penstoek perfect. The whele penstock 
line was covered with 214 ft. of earth. 
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Bumpers and Track SKates in 
the Broad St. Station, 
Philadelphia 


In large passenger terminal stations, the car bumpers 
at the ends of the tracks are usually of the high type, 
cngaging with the couplers and striking blocks of the 
At some stations, however, they 
are of the low type, engaging the wheels only. This lat- 


cars and locomotives. 
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Bumpers AND TRACK SKATES IN THE Broap St. STA- 


TION AT PHILADELPHIA, PENNSYLVANIA R.R. 


ter type is used in the Broad St. station of the Pennsyl- 
vania RR. at Philadelphia, and the design is of par- 
ticular interest in being used in connection with track 
skates upon which the wheels run before they engage the 
bumper. For information as to the above arrangement, 
we are indebted to W. G. Coughlin, Engineer of Main- 
tenance-of-Way, Pennsylvania RR. 

About a year ago, the bumpers or bumping blocks were 
changed in order to permit of additional standing room 
for cars and additional space for trucking between the 
The 
accompanying cut shows the present construction of the 
The rails in the station tracks are carried 
(with 


rear of the bumpers and the fence of the concourse. 


12 bumpers. 
by longitudinal 
blocks between these and the rails), and the stringers 
rest on cross-ties B, bolted to the girders of the floor 


timbers or stringers 1 cushion 


system. 
Against the inside of each stringer A is fitted a heavy 
timber (, resting directly on three of the ties and 


boxed out for these ties. 


oak 
These timbers carry two super- 
imposed transverse or bumper timbers /) and £, and also 
the two sets of backing timbers /. The whole framework 
is well bolted together, and filler blocks @ are fitted be- 
tween the three ties under the bumper and the next two 
ties beyond, so as to form a solid framework to resist 
It will be seen that the rear part of the bumper 
sills is below the platform, thus making available a space 
A sign box 19x30 in. is placed behind 


shock. 


formerly useless. 
the bumper. 
About 15 to 18 ft. in advance of the bumper are placed 
ihe track skates, shown in the cut. These stop the revo- 
lution of the end wheels, and slide upon the track rails, 


giving considerable frictional resistance. In this way, 
the momentum is checked before the skates reach the 


limit of their travel, and come home against the bump- 


ers. 
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Specifications for Slag Found). 
tion for Brick Pavement 


Readers of the article in ENGINEERING News, 

15, 1914, p. 108, on *Blast-Furnace Slag as a Founda 
for Paved Streets,” will recall that the author, Harv 
Brown, Engineer of the Borough of Charleroi, Pe: ).. 
came to the conclusion that slag, under proper met!) |x 
of construction, is an excellent foundation material ‘or 
paved streets, and is the nearest approach to natural 
crete obtainable. The use of slag means a saving over a 
concrete foundation of approximately 30c¢. per sq.yd.— in 
the iron and steel districts where slag is readily obt: 
able. 

Since the article referred to was published, we have 
been informed by William V. Alford, City Engineer 
Niles, Ohio, that slag has been used with much success 
under brick pavements in that city. 


Specifications {01 
these foundations are as follows: 

(1) Specifications for 
earth foundation, or 
crete foundation. 

(2) SLAG FOUNDATION—There 
subgrade 6% to 7 in. of air-cooled, 
the Carnegie Steel Co., of 


grading, rolling and crowning 
subgrade are to be the same as for « 


shall be placed on the 
blast-furnace slag, from 
Youngstown, Ohio, or slag of the 
Same specific gravity. This shall be the crusher-run slag not 
larger than 3 in. in any dimension It shall be evenly dis- 
tributed over the subgrade. This can best be done by the use 
of wooden blocks, as directed by the When thus 
leveled the slag shali be rolled until there is no appreciable 
settlement. While thus rolling careful examination of low 
places in the foundation must be searched for and when 
found the must be loosened with a pick and rerolled 
with sufficient added material to bring the low spot to an 
even grade and surface level and of the same density as th: 
rest of the foundation. 


engineer. 


slag 


(3) The slag foundation shall be rolled with a_  10-ton 
steam-roller, weighted if directed by the engineer. The 


rolling shall begin at the curb and work toward the crown 
the spacing of the rclled portions to be as directed by the 
The rolling shall progress toward the center until 
foundation been keyed in at the crown, anc 
all interstices have been reduced to a minimum, in the judg- 
ment of the engineer, and all low places corrected. 

(4) SLAG SAND—Slag sand shall be placed on the founda- 


engineer. 
the entire 


has 


tion and worked into all voids by sweeping with a steel or 
rattan broom. The sand must be evenly distributed over the 
slag foundstion with shovels, from convenient sand _ piles 
e ” " . 
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placed on the burm of the rcadbed. After each passage of the 
roller the sand must be thoroughly “hetcheled” with a stiff 
brush as above noted. This process shall continue until thers 
is a smooth, hard and convex surface, acceptable to the en- 
gineer. 

Water shall sprinkling as directed durin: 
the last half of the rolling in of the sand. It shall continu: 
until a grout is formed with the slag sand and water, which 
must slightly before the roller. 

The foundation is now ready for the cushion of sand. This 
sand cushion shall be placed as noted in the specifications fo: 
concrete foundation. 


be applied by 


wave 
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. election of Pumps for Small 
Water-Works 

By W. E. 

is evident, to anyone visiting the smaller water- 


cs installations in his vicinity, that the pumping 
it has not secured sufficient skillful study in its de- 


IlousMAN* 


. u. By small water-works, the writer refers to those 
which the duty required is under 1,000,000 gal. per 

y. In this age of electricity, our old and tried friend, 

steam pump, is often into the background 

thout proper consideration of the pumping conditions. 


forced 


Kither one of two governing conditions obtains in smal] 
ater-works: (1) the pumps discharge directly into the 
ervice Mains; (2) the distribution pressure is depend- 
it upon the height of water in a standpipe or reservoir 


. ito which the pumps discharge. 
It is not generally realized how many installations are 


i use Where no standpipe or other storage obtains. The 
-mall water-works cannot usuaily be prevailed upon to 
pay for a standpipe so long as satisfactory service can 
e had without it. This condition necessitates a service 
of variable delivery with a pressure head maintained as 
early constant as possible. Therefore, the load on the 
umps is constantly fluctuating. The heaviest demand 
occurs in the morning; it then falls off, rises at noon and 
falls off again. ‘Toward evening, there is a fair demand, 
especially in summer, but it dreps off until, at midnight, 
there is little water required. But where a standpipe or 
other storage can be used, the pumps can deliver at max:- 
mum duty and consequently at best efficiency while oper- 
ating and can be shut down during the appreciable in- 
terval elapsing before the pressure is too much reduced. 

The fact must also be considered that some suction lift 
has to be overcome by the pump in most cases. 

The crank-and-flywheel steam pump may be eliminated 
at once as being too expensive ; there remain the “di- 
rect-acting steam pump,” the “motor-driven triplex 
pump,” and the “motor-driven centrifugal pump.” 

The objections to the direct-acting steam pump are 
; that it is very wasteful of power and requires boilers. On 
the other hand, it is a most reliable machine and ordin- 
ary repairs and renewals do not require expert labor. 
When controlled by a water-pressure governor it is a most 
tlexible machine adapting its power consumption to the 
amount of the load. For most of the suction conditions 
met with, neither priming device nor foot valve is re- 
quired, as, when properly packed, the pump will readily 
lift the water after a long shutdown. 

Compounding the steam end gives little or no saving 
with the variable load of pumping directly into the 
mains, but on standpipe service the greater economy will 
show a good return on the extra cost and compensate for 
the complication. Compounding, without standpipe ser- 
vice, may be advisable if emergency high pressure is re- 
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Swetland Bldg., Cleveland, Ohio 


TABLE II 


Assumed overall 


efficiency of Assumed steam, Cost of installa- 
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quired for fire-protecticn. For this, with the pump prop- 
erly designed, live steam can be admitted to the low- 
pressure cylinder and the line pressure increased to the 
desired amount. Noncondensing units alone are consid- 
ered because of small size. 

The motor-driven triplex unit is not well adapted to 
pumping on the line. Where the electricity supply is 
alternating current (and that is the situation in probably 
the large majority of cases) a constant-speed induction 
motor mnst be used. (The speed can be varied by insert- 
ing resistance in the rotor circuit but the writer believes 
that is too wasteful to be considered here.) To guard 
against partial or total closure of the discharge line, it 
Is necessary to insert a relief valve set at a little more 
than the line pressure. It follows that for all conditions 
except maximum delivery, the relief valve is in action; 
in short, a triplex pump working directly on the line may 
be expected to consume full-load current all of the time 
it is in operation; the operator will not stop the pump 
every time the demand falls off because he may lose the 
water in the suction pipe and have to prime the pump. 

On standpipe or equivalent service, the triplex pump 
is a very efficient machine since it is either idle or is 
working at its maximum efficiency. The periods of shut- 
down can here be made long enough to compel proper 
regulation. By a float-operated control, the pump can 
be automatically stopped and started, requiring only that 
the attendant see to the priming where necessary. 

In all triplex pump installations a surge tank or equiv- 
alent cushion is desirable near the pump to overcome the 
disruptive hammer on the line so often encountered. A 
priming device is also desirable—either a small auxiliary 
vacuum pump, or a tank holding at least twice the con- 
tents of the suction line and used with a foot valve in this 
line. While the pump will lift from any reasonable 
depth without priming, there is danger of breaking the 


TABLE I. ESTIMATES OF PARTIAL INSTALLATION COSTS 


OF SMALL PUMPING UNITS 
For Two 10-In. Simple 
Two pumps, delivered and 


Duplex Steam 
erected 


Pumps 
$3,200 





SUNIL. 5 sa a's’, Se Ae orale a se SAR ok i a oe a ke We 350 
Two 80-hp. return-tubular boilers bricked-in and 
erected on foundations with steel stacks........... 2,220 
One 150-hp. feed heater and two feed pumps......... 450 
Steam and exhaust piping, covered and erected...... 850 
Reese AIG CRESS RGN a 6d bdveveeee se serateweeeds y 3,700 
PU a asi bw ark oe what ane at Wes ee ace Whale oh lee ae $10,770 


For Two Tandem-Compound Direct-Acting Steam 


In this estimate the increased cost of the 
about offset by the decreased boiler 


Pumps 


pump is 
capacity re- 


quired and the building would be the same, hence 

Che GBthmate OF «..cccceccs ; ; ny pratdtn a ea ats $10,770 
For Two 600-Gal. Triplex Pumps 

Two pumps with motor and starting apparatus...... $4,300 
RON rg da a ah Hd wala om daira Ba eee eee 550 
Wiring and erection ‘ Fin Ee 500 
DE COE RUD Se haS eos wade aw eee weaeueaareS 1,400 
Total $6,750 


For Two 600-Gal. Centrifugal Pumps 


Two pumps with motor and starting apparatus...... $2,100 
POORGHEIONE §¢ cicccucss ; eiahal aia de ema ee ein iwa cee 250 
Wiring and erection a ene 100 
pO ot as 9) ee eee ee er ey aa re 1,200 





$4,250 


Total 


FOR SMALL WATER WORKS PUMP INSTALLATIONS 


Cost per yr., 


Interest and de- 
coal @ $2.50 i 


preciation on in- Total yearly 


Type of pump pump, per cent. Ib. per water hp. tion 3}c. kw.-hr per ton vestment @ 12} % charge 
Pump- Pump- Pump- Pump- Pump- Pump- Oil, Pump- 
Pump- inginto Pump- inginto Pump- inginto Pump- inginto Pump- inginto Pump- ing into waste Pump- ing into 
ing into stand- inginto stand- inginto stand- inginto stand- inginto stand-  inginto  stand- and ing into stand- 
mains pipe mains pipe mains pipe mains pipe mains pipe mains pipe repairs mains pipe 
Duplex steam 
pump is 80* 6O* $10,770 $10,770 $1506 $1369 $1346 $12433 $215 $3067 $2827 
Triplex... a 60t 60T 6,750 6,750 $8380 $4190 $844 135 9359 5169 
Centrifugal....... 47+ 527 4,250 4,250 5351 4843 531 65 5947 5439 





* Including 10% additional overall loss of efficiency due to slip, etc., added in all cases 


t+ Not including 10% slip loss, ete. 
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ENGINEE 
pump as the water first starts to fill the chambers, it be- 
that 

centrifugal 


ne remembered can be no cushionime. 


The 
under certaim 


there 


pump is a machine designed to work 


fixed conditions of head and volume. For 
any other, there is either a marked falling off in efhiciency 
or, if the head has been greatly increased, the pump may 
In the 


here considered, the efficiency for any fixed service con- 


not be able to deliver any water. =mall capacities 


dition is low compared with that secured by the centritu- 
gal pumps of twice the capacity, due to the heavy water 
friction loss in the small machines. 

for service 
When 


pres 


I} adapted 
either directly on the line or into the standpipe. 


The centrifugal pump is very we 


pumping into the mains, the pump will build up a 


sure materially higher than that for which it is designed, 


for all deliveries less than the maximum. The power de- 


rand will decrease somewhat with the lessened demand 


for water. Should the line be entirely closed, the pump 


will continue to work at a higher norma! 
but no ill effects. this it that, 


aside from the low efficiency of the pump, this type makes 


than 


pressure 


with from may be seen 


a vers flexible machine. 


However, should a break occur in the line. or a cir- 
cumstance 
the 


once drop: 


arise demanding materially more water than 
designed capacity of the unit, the pressure will at 
then the pump will deliver, at the lower head, 
a very much increased volume. Unless the pump is spec- 
tally designed to meet this contingency, the motor will 
become SO much overloaded aS To overheat or even burn 
oul 

For fire purposes, centrifugal pumps readily admit of 


a design allowing them to be operated in parallel for a 


larger volume, or in series for an emergency higher 
pressure. 
Therefore, except for (1) the necessity of priming 


and (2) the decrease in efficiency with diminishing siz¢, 
the centrifugal pump is ideal for standpipe service. For 
such service the writer advocates pumping into the tank 
or reservoir at highest level—to secure constant head and 
volume while working. 

unit, the 


For priming a_ centrifugal 


pump or the 


Same Vacuum 


priming tank already mentioned may be 
used. 

[It seems of interest to append tabulated figures pre- 
pared in the course of an engineering study of the pump- 
ing plant for a proposed municipal water-works of smat!l 
size. These figures show a comparative estimate of yeariy 
operating charges for the three types of pumps above 
noted. In each case, the capacity of the pump IS as- 
sumed at 600 gal. per min. under 200 ft. total head ; the 
piston speed of the triplex and steam pumps is taken at 
ft. per min. In each installation there is a 
pump. It is further that for pumping di- 
rectly into the line, the pumps will be in action 16 hours 
per day with an average demand throughout this period, 
of one-half pump capacity. 


sO spare 


assumed 


When pumping on the stand- 
pipe, it is assumed that the pumps will eperate at full 
capacity for eight hours. 

For the steam pump, the writer selected simple steain 
ends for line service, and compound steam ends for use 
on the standpipe. A spare boiler is figured on in each 
ease and the estimated cost includes steam and exhaust 
piping, feed pumps, feed heater, ete. 

It is to be understood that the cost estimate includes 
no items common to all three types of pumps and is not 
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intended as a complete estimate. Such items as wi 
piping, standpipe, ete., are not included.  Attenda 
cost is assumed to be the same as it is found that 


fireman at the steam plant can and does care for 
pumps. For any other current charges, or price of « 
In the writ 
estimation, they represent a fair average of the co: 


The fig 


the stated charges can be varied to suit. 


tions obtaining in the small communities. 
are given in the Table I. 

To obtain the coal required, the assumed steam ¢ 
sumption multiphed by the hydraulic horsepower a 
With: 
1144-Ib. (per boiler hp.-hr.) rate and a liberal amount 
hanking the estimated figures result. This coal rat 
excessive for a large and very good plant using gu: 


divided by 34.5 gives the boiler-horsepower load. 


coal; it should be increased for a poor plant and poor + 
Moreover, 
steam consumption given would be materially increas: 
for old pumps in bad repair or units with poorly a 
justed valves. 


hut may be decreased for very good coal. 
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Electricity for Pumping* 
By J. M. 


ln many small places, water-supply systems could by 


Bryantt 


installed if the cost of operation could be brought within 


the means of the community. Even in many larger sys 
tems, there is room for improvement in operating costs ; 
for the steam-driven pumping station, the large items in 
Both of 


these items are either absent or lowered materially with 


operation expenses are for fuel and attendance. 
electrically driven units. Very many of these small com 
munities have an electric-generating station or are within 
easy reach of some transmission system. In this discus- 
that 


The problem of electric pumping then b 


sion, it will be assumed electric power is available 


uta fair rate. 


») 


comes an analysis of (1) first cost of equipment; ( 
cost of operation including fixed charges, power, repairs 
and labor; (3) reliability of equipment. 

Pumpine Units—A comparison of the cost 
for steam and electrically driven pumps of the same ca- 


('OosT OF 


pacity reveals the fact that the electric equipment costs 
from one-fourth to one-half that of the steam-driven 
Considering that, for new installations, a saving 
is also made in the first cost for boilers, buildings, ete., 
it certainly is fair to assume that the cost of the power 
plant or portion of the water-works equipment is reduced 
to one-fourth that for steam-driven stations. 

In order to analyze the effect of this reduction on the 
annual fixed charge, the accompanying table is made 


units. 


from average figures for 22 cities in Wisconsin from 
reports of the Wisconsin Railway Commission. °(7 Wis. 


R.R. Com. Rep., 301; 8, 341). 

It may be seen that the total cost in power-plant equip 
ment and buildings represents 15.23% of the total cost 
new of the equipment. Lowering this to one-fourth of 
its present value by the use of electric machinery brings a 
saving of 11.4% in total first cost and a reduction of 
1.0% in annual cost of pumping (with fixed charges at 
15% of first cost). 

Cost oF OPERATION—Items in the annual cost of oper- 
ation which are less in the motor-driven station than for 


*From a 
tion, March 
_ tAssistant 
sity 


paper before 
10, 1914. 

Professor of 
of Illinois. 


the Tllinois Water Supply Associa 


Electrical Engineering, Univer- 
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COST 


NEW OF WATER-WORKS 
22 WISCONSIN CITIES 


SYSTEMS IN 


RAGE 


Per cent. of 
total cost new 


; es ; oe : 3.10 
intakes and suctions abe ; ‘ 8.39 
, reservoirs, standpipes 2 6.28 


ers 
| 
\ 


ibution system ..... ; 63.49 
er-plant equipment .. end ‘a oe 8.86 
dings and miscellaneous structures dis 6.3 
e furniture, appliances, tools, etc. .....-. 0.80 


er steam or gasoline-driven pumps are: 

1) Interest on the investment—on account of lower 
estment (explained above). 

(2) Depreciation of the centrifugal pump and elec- 
Depreciation on the motor is almost negli- 
The motor 


motor. 
e if it is properly housed and cared for. 
have to be laid aside on account of obsolescence, due 
improvements in electrical equipment, but this would 
ure additional saving in cost of operation to support 
e replacement burden. 
(3) Cost of motor repairs; 
th those for a steam- or gasoline-driven unit, on ac- 


negligible in comparison 


int of the absence of steam and heated gases and of 
ciprocating parts. 

(4) Cost of motor attendance. If the pumps can be 
ocated near the power plant, no attendance need be 
that which the 
villing to furnish for the privilege of cutting off the de- 
mand of the large motors at the time of their station 
For large stations and for isolated plants, 
one attendant can care for a large number of motors and 


rovided outside of power company is 


peak loads. 
} Um ps. 

(5) Cost of lubricating oils—the pumps and motors 
re nearly always self-lubricating, using the same oil 
iiany times over, 

(6) Maintenance and standby costs. Fires in 
dant have te be kept banked at times of no load and 
ready to take on fire pumps. Fuel for banked fires forms 


a steam 


one of the large items in the annual operation sheet of 
-mall plants. 

ReLiabiLiry—Reliability in pumping is of the utmost 
inportance. In many installations this has been sacri- 
'ced, to lower the first cost of equipment. There may 
result from this neglect, low pressure in the water mains, 
vend lack of volume for fighting fires causing excessive 
tire losses and also high insurance rates on real estate 
tor such cities. The electric motor itself is more reli- 
ahie than the steam or gasoline engine. In order to in- 
rease the reliability of the whole electric system the fol- 
oWing suggestions are given. 

(1) The motors should be located above all possible 
flood levels. A known of motor-driven 
mine pumps operating under water, but the insulation 
is not usually guaranteed to stand such treatment. 

(2) Instead of installing one large motor and pump 
to furnish the total amount of water for high-pressure 
service, at least two units, and preferably three, should 
he installed. When installing three units, the combined 
capacity of any two should be able to supply the peak 
load of the station. This allows the unit or units in 
operation to run without throttling and at their full ca- 
pacity. Throttling a centrifugal pump, or running it 
below speed, lowers the efficiency of the equipment and 
raises the cost of power by requiring more energy to 
pump the same amount of water. 

(3) When the pumping-station is situated at some 
distance from the power plant, duplicate pole lines 
should be installed and over routes widely separated. 
When wires pass through city streets, a fire in a given 


few Cases 


are 
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but 
Repairs may also be made 
on either line and at any time without interrupting the 
operation of the station. 

(4) Proper lightning protection should be provided 
ut both ends of thes The electrolytic arrester has 
been found to be the most reliable type. Its first cost is 
slightly higher than that of other forms, but it gives bet- 
ter protection against lightning or high-voltage disturb- 
from 


quarter may destroy one pole line service 


Inalntained over the other line. 


may be 


lines, 


ance other causes. It operates on the principle 
of a safety valve, discharging excess electrical pressure 
from the line, stopping the discharge at normal pressur 
aud automatically setting itself for the next discharge. 
CHotce oF Moror—The electric motor can be adapted 
to drive any type of pump. The greatest efficiency of 
mechanical transmission is, 


least amount 


of course, secured by the 
The centrifugal 
pump lends itself best for motor drive since it runs most 
efficiently at the higher speeds. 


of gearing or belting. 
The higher the speed, 
the lower the cost of the motor and pump. Information 
il regard io the proper choice of speeds can always be ob- 
tained from the pump and motor manufacturers. 

There may be occasional special situations where di- 
rect-current motors may be used—such as in towns where 
tapped. However, 
the great majority of motors used for such service must 
be for alternating currents. 


electric-railway feeder lines may be 


The squirrel-cage induction motor is a little more sim- 
ple and reliable than the wound-rotor types. It is suit- 
able for starting centrifugal pumps of small capacities 
without too great a starting current by the addition of a 
compensator if the pump outlet is closed when starting. 
The wound-rotor motor, with slip rings and external re- 
sistance, is preferable for sizes above 50 hp. in order to 
secure the higher starting torque with low-line current. 
iesistance in the primary or line side of the motor for 
starting should not be used, since the motor then draws 
from two to five times full from the line 
at the start. This is avoided by the use of the compen- 
sator starter or the slin-ring motor. 


load current 


Cost or Powrr—Electric power for pumping should 
receive the lowest rate of nearly all classes of service fur- 
uished by a power plant. With water-storage facilities 
in reservoirs and standpipes, capable of taking care of 
the peaks in the pumping demand and also supplying the 
water for the two or three hours in the day when the com- 
mercial load on the station is the greatest, the power for 
the pumps may be supplied without any increase in the 
station maximum demand. The increase in the station 
output imeident to this load will then improve the load 
The 


“proper rate to be charged in any community should be 


factor, lowering the cost of producing unit power. 


properly determined by a competent engineer or by a 
commission, and not left to the governing body of the 
community and the public utility without expert advice. 
The public utility should be encouraged to seek the 
pumping load and the city to codperate in securing a 
price giving justice to all consumers. This codperation 
should extend not only to the matter of securing rates, 
but also in installing the equipment best for all con- 
cerned and of operating it at times when the company 
can best afford to supply the power. This same rule 
should also apply to combined municipally owned plants; 
each part of the service should bear its proper portion of 
the fixed and variable charges. 
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Fast Erection of a Temporary 


Wellesley College, Wellesley, Mass., was commenc 
Frame Administration Builde Ma *7. 
ing for Wellesley College 


Twelve days later the building was comp 
The erection of 


and ready for occupancy. 


large one-story wood 


The new building will take the place of College 1 
building, to be 


the main building of the college, which was burned 
used as a temporary administration and lecture hall, at | Mar. 17%. 


At the end of two years, it is intended to 


ENG.NEWS 


Procress oF ConstrucTION oF Larae One-Story FraMe BUILDING 
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y 7, 1914 


the temporary structure with a permanent one. 
temporary buliding is 250x60 ft., with two wings 
1V0x42 ft. each, making 23,400 sq.ft. of floor space. 
uilding is set on 260 cedar posts, and is equipped 
hardwood floors, steam heat, and electric light. It 
vided into 66 rooms. 
corporated in the construction are 200,000 ft. b.m. 
imber, 25,000 ft. b.m. hard-pine flooring, 210 sq.yd. 
sphalt roof, 40,000 ft. of Cabot’s quilting for wall 
vo, and 75,000 ft. bm. of wall boards. All window 
nes and sashes are double hung and made especially 
this job; while all interior trim is special, of hard 

e. The doors are of fir, stained to mahogany color: 

floors are olled and waxed. 

Che working force consisted of 116 carpenters, LO 

fers, 8 plumbers, 24 steamfitters, 20 painters, 29 lab- 

', With superintendents and foremen. Work was 
stopped one day on account of rain, while for one and 
one-half days only inside work was possible, for the same 
ison. The three photographs show the speed with 
uch the work progressed. The object in pushing the 

ilding rapidly to completion was in order to have 1 
abitable when the students returned from vacation ov 
Apr. 7. 

The cost of the building, including the heating appar- 
atus connected with the main heating plant of the college 
| quarter-mile away, was about $52,000. It is said that 
when the temporary building 1s taken down the materia! 
will salvage for 50% of its value new. The contract 
was awarded to the George A. Fuller Co., Boston, Mass., 
on Mar. 26, 
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Cylinder-Pier Foundations for 
Lincolm Memorial, Washe 
ington, D. C. 

By W. W. Harts* 


The Memorial to Abraham Lincoln, which was author- 
ized by, a recent Act of Congress, has just been com- 
menced in Potomac Park, Washington, D. C. The Me- 
morial will be a temple of pure Greek design, constructed 
of white marble, of great simplicity and beauty. It 
vas designed by Henry Bacon, of New York. The tota! 
cost will be $2,000,000. The ecutract for the superstrue- 
ture has been awarded to the George A. Fuller Co., of 
New York, and the contract for the foundations and sub- 
structure has been let to M. F. Comer & Co., of Toledo, 
Ohio. 

The superstructure is to be carried, through the med- 
ium of a concrete substructure, on a number of rein- 
forced-conerete piers reaching down to bedrock, from 42 
to 56 ft. below the present surface (see the accompanying 
drawing). These piers are to be sunk by the cylinder- 
pier method, that is by excavating inside of weighted 
steel cylinders and adding upper sections to the cylinder 
as it sinks under the weight. 

Work on the foundations is now under way, the first 
cylinder having been sunk to a depth of 50 ft., although 
not entirely to its final position on bedrock. Several oth- 
ers have been partially sunk. The foundation will con- 
sist of 122 of these steel cylinders from 3 ft. 6 in. to 4 
ft. 2 in. in diameter, composed of 14-in. steel for the 
hottom 20 ft., and 34-in. steel for the remainder. These 


*Colonel, U. S. Army, Lincoln Memorial Commission, 
Vashineton, D. C. 
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evlinders, after reaching rock, are to be filled with 1: 2:4 
concrete reinforced by twelve 144-in., twisted steel rods 
(1 in. used in 3 ft. 6 in. cylinders), held in place by a 


spiral of 14-in. diameter steel with a 1-ft. pitch. The 


aha cals 













Superstructure 


Proposed Concrete 
Mow foundation 

PA 
PREIS 


Froposed Fil 





“PRESENT GRADE.EL 716.0%" 
Mojn | stor FLON 
ran low Water, [] Ol 


=<- Sand and Gravel 


WV VFL pry, i 


''* Bed Rock 


SECTION THROUGH LINCOLN MeMORIAL, WASHINGTON, 
D. C.. Suowixa FounpDArions 


lowermost part of the column will be set into the rock 
a distance of 2 ft., the reinforcement being extended into 
this portion. 

Thus far the cylinders are being sunk with very little 
difficulty, the process being simple and effective. A hole 
is dug 10 or 12 ft. deep in which frames are placed for 
plumbing the cylinder. A section of 20 ft. is placed ver- 
tically in these frames, held in place by the frames, and 
then 10 to 20 tons in weight composed of conerete blocks 
are placed on the upper edge, sinking it through the soii 
with the aid of a water jet. When the evlinder has 
ceased to sink, the interior is cut out with an ordinary 
four-pronged orange-peel bucket of 2.7 cu.ft. capacity, 
and the weight again applied. 

The first cylinder has been sunk 50 ft. without diffi- 
culty. The material through which it penetrates is 
mainly clay and almost impervious to water, making the 
ieakage slight. Should this favorable condition be found 
at lower depths and over the whole area it may not be 
necessary to use compressed air in exeavating the rock at 
the bottom. This method of foundation, although not 
new in engineering practice, is more or less unusual in 
Washington for public buildings, so that the sinking of 
the cylinders is attracting considerable attention. 


". 
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Layout Survey for Des Moines River Viaduect—The Des 
Moines River viaduct of the Chicago, Milwaukee & St. Paul 
Ry., three miles west of Madrid, Iowa, is 2394 ft. long and 
130 ft. in maximum height. It consists of 40-ft. tower spans, 
70-ft. intermediate spans, and two 155-ft. truss spans across 
the river. Most of the concrete pedestals are supported on 


piles. The layout work was done by means of repeated 
horizontal measurements with a 100-ft. steel tunnel tape. \ 
spring balance was used and the tape was supported every 
33 3; Corrections were made for temperature. At each 


measurement point an S-in. oak post 5 ft. long was set in 
the ground and a zine plate tacked on top. This enabled 
the establishment of an accurate and permanent point. In- 
dependent lines were run, establishing the 100-ft. stations, 
and the bents were checked from these points. At the end, 
close measurements were also taken as a check. Much of 
the measuring was done at night in order to secure the 
benefit of a more even temperature. The layout provided 
for a normal temperature of 70°. Concrete benchmarks ex- 
tending 5 ft. into the ground were placed so that direct read- 
ings could be made from benchmark to every pedestal, and 
these were checked independently by three sets of levels, run 
at different times by different men, there being no greater 
variation than 0.008 in. between the different elevations at 
any bench mark. [J. H. Prior, Engineer of Design, C. M 
& St. P. Ry.] 
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Concrete Blocks for 
Nemsico Dam 


Making 


By Witson Firen SMirn* 
The upstream face and the expansion joints of Nen- 
sico Dam, for the Catskill Water System for New York 
City, are faced with concrete blocks which are laid (with 


l-in. mortar beds and joints) in advance of the cyclopean 


forming the mass of the dam, thus servine as 


Masonry 


} 


forms for the latter. 


These concrete blocks are made in a special plant set 


up a short distance below the dam. This consists of a 
yard 1100 ft. long, through the center of which runs a 
traveling platform spanning three rows of special steel 


The 
ers, one over each line of forms, into which they discharg 
directly. 


forms. traveler carries three 1l-cu.yd. rotary mix 


The mixers are supplied with materials from 


CONCRETE BLocK PLANT 


overhead bins carried on the traveler, which are supphed 
by a telpher operating on a cantilever beam, which handles 
bottom-dump buckets containing the aggregates, from 
trains of flat cars on a track parallel to the 
tracks. The hoist which operates the telpher supplies the 
motive power for moving the traveler. Cement is sup- 
plied directly from the freight cars placed alongside the 
traveler. 

The blocks are all cast with the exposed face down. 
Each shape of block has its own set of forms. The forms 
are entirely of steel and consist of a bottom or bedplate 
and four sides fastened together by bolts through the 
flanges. The blocks for the expansion joints consist of 
two shapes; plain rectangular blocks, which are used in 
the grooves alternately as headers and stretchers, and 


traveler 


*Division Engineer, Board of Water 


City, Valhalla, N. Y. 


Supply, New York 
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rectangular blocks on which the faces of one end and 
for a depth of 1 ft., used in 
tongues either as headers or stretchers in such a mai 


side are beveled 1 in. 


that the beveled faces form the sides of the tongue. T 
blocks are 5 ft. fy ED. 21% ft. th 
Spe lal tongue blocks 6 ft. long, having one end tary 


long, Doin. high and 
and a recess in one face of the taper for the receptio 
the copper strip which forms the water stop, are 
near the upstream face adjacent to the inspection wel! 
For the upstream face of the dam, the blocks ar 
ranged in alternate header and stretcher courses, on: 
header and three sizes of stretchers being used to obt: 
the bond. The arrises of the upstream face blocks 
with a radius of 1 in. 
shape of the bed plate. 


finished This is formed by 
Bond grooves are formed in + 
These latter afford! 


spaces for the specially shaped chain dogs by which t! 


top bed and builds of face blocks. 


KENSICO DAM 


blocks are handled. ‘The expansion joint blocks have 
small recesses formed for the chain dogs. 

The concrete is mixed in the proportions of one part 
cement, three parts fine aggregate and five parts coarse 
aggregate, which is mixed to a plastic consistency. Abou 
6 in. is placed in the bottom of the form and then care- 
fully worked with spacing forks to procure a 
mortar surface. A layer of from 6 to 8 in. of concrete 
is then added and carefully worked, the process being re- 
peated until the form is filled, when the top is screened 
off, and after the concrete has set slightly the block let- 
ter and date are marked on the soft concrete. The result- 
ing blocks are very dense and homogeneous. Tests show 
an absorption of less than 5% by weight. The surfaces 
of the forms are smeared with petroline or crude vaseline 
thinned with kerosene. The faces are smooth and dense 
and require no further finish. After the concrete has set 


smooth 








lay i 1914 


side forms are removed: 
After a further harden- 
usually from two to three days, they are picked up, 


ciently, t| 
jours during warm weather. 


usually within 


ned on their beds and placed in storage piles by trav- 
derricks, where they are allowed to set for at least 

days. During warm weather they are sprayed with 

ter. 

Che steel forms are rigid and tight and have given no 

uuble from bulging or distortion, which so often occurs 

en wooden forms are used repeatedly. 

Chis plant has proved very successful and economical. 

1.160 cu.yd. of blocks have been made during the past 

ison, the best day’s output being 271 cu.vd. 


"38 


\ Neat Test-eMethod for Beare 
ing Power of Wood 


In recent tests at Rose Polytechnic Institute on the 
hearing power of wood on faces inclined to the grain, a 
neat test-method was employed. The apparatus is simple, 
comprising little more than a special crushing die fitted 
with micrometer for measuring indentation. The shape 
of test-piece and the routine of the test are such as to 
vive a maximum of results at small effort, and at the 
same time secure an unusual degree of reliability. 

The test-piece and the layout of test center-lines on 
the piece are shown in Fig. 1, together with the cradle 


as , 
. =, * Band 
“Saw Cut 









Sheet- Brass 
Template 


“ Test Piece 
™ 


Cradle 
Mig. 1. Test-Prece, TEMPLATE AND CRADLE, FOR TEST- 
ING. BEARING Power oF Woop ON INCLINED CUTS 

(Testpiece cut out of 8x16-in. block with band saw. 


‘Turned with sharp chisel, no scraping or mashing, no sand 
paper. Remainder of block split to determine grain.) 
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which supports the piece during the test. A large num- 


ber of different made on the 


tests ‘s 


same piece, all at 
different angles to the direction of grain. Thus, for each 
particular kind of wood, an entire series 
D>” from 0° to 90°) is 
eliminates all variations due to 
The test obtained 
usually consistent, probably due to this fact. 

Fig. 2. The die block 
on the pressure face, which is ground to 
5-in. radius to fit the outside of the test-piece. 


(a test for every 
made on a single test-piece, which 
differences of separate 


samples. curves of results are un- 

The testing die is shown by 
is 1144x84 in, 
The mi- 
crometer screws are fitted with electric connections, with 
hell to denote the moment of contact of the measuring 
screw (right-hand screw) with the yoke. 

The tests were made under Prof. Malverd A. Howe. 
The apparatus was designed by Prof. H. A. Thomas. We 
will shortly quote the results obtained in the latest tests 
made with the apparatus. 


wos 
* 
. 


Compensating-Chain Adjust- 
ments for Short Lengths 


By H. H. Craxtron*® 


Accurate city measurements are almost invariably 
taken with a 50-ft. compensating spring-balance chain. 
Usually these chains are divided into lengths of 20 ft. 
25 ft. and 30 ft., for the purpose of taking shorter meas- 
urements over rough ground. If these short measure- 
ments are frequent, it becomes especially necessary to 
have a correct compensator scale setting for temperature. 
As the divisions on the compensator are graduated for a 
50-ft. length, a reduction is necessary in each case for 
the 20-, 25- and 30-ft. lengths. I use the following 
method for determining these reductions. It consists in 
first standardizing for each of the short lengths, and then 
reducing pro rata frem the standard for temperature 
changes. 

Taking the 25-ft. length first, as being the simplest: 
having first compared the 50-ft. length with a standard, 
lay off one 50-ft. length. Suppose the temperature is 
60° F. Using this temperature setting on the compen- 
sator scale, apply the 25-ft. length once on line. For the 
second length, set the compensator at the necessary po- 
sition to check on the 50-ft. point. Suppose the necessary 
setting is 50° F. It is evident that the setting for the 
25-ft. length is 5° too high. 

Setting the compensator at 55° F. and applying the 
25-ft. length twice, the measurement should agree with 
the 50-ft. length. Since the 50-ft. length varies twice «s 
much as the 25-ft. length, it is evident that if the tem- 
perature fell to 50° F. the setting for both 25-ft. and 50- 
ft. lengths would be the same at 50°. The setting for 
any other temperature must be referred to this. Thu 
if the temperature rises to 90°, the setting for the 50-ft 
length is 90°; but the 25-ft. length varying only half »s 
much, the correct setting would be 50° + (90° — 50°) 
2, or 70° F, 

For the 30-ft. length, lay off 150 ft. 
Suppose the temperature to be 60° F. 
ature setting for four 30-ft. lengths, 


on a straight line. 
Use this temper- 
and then set the 
*Civil Engineer, 285 E. 161st St., New York City 
7A fine flat steel wire tape with special spring balance car- 
rying a spirit level and thermometer and scale, for adjusting 
the length to make the tape standard at any temperature. 





















































































































<y 


Detail ot “X” 
7 Q 
x 
we 
e — 
© LONGITUDINAL SECTION 
Fewer &,! FR THROUGH MANHOLE 
i c Tr i 
$ ah Ak 
& < OUHEY*T_ 





ENGINEERING 


CROSS — SECTION 








=| tn 
S fe: t 














NEWS 






Main Sewer 


Sidewalk 


‘ 
}-—~-_p ae 
$$} 6" Vite Drain 





r . . sy } 
S S j 
: —_—— r ml le iF | 
| at od saelgit = | 
= 6 Vitr- Dro | t 04.76% “o 
2 |b 5 te i “777 Pavernent Plan : = : “a 
y 7OF 24> eee | Drainage Plan = t ay | 
a S i _s \ 
ngewa ~ 
re GENERAL PLAN 
LZ * 
Seo _sS r bg 
1 ToT RS ‘ XT 
a mw ’ = 
4/1 16" Sd : 
— ee ey £99, ° nw 
d - a5 i Ags gt 4 
3 “ "oto > . 
«Cement Grout ar ne = 2 
arrrot , , 
A ae wt) 9 OOF ere, peat’ 
got >| ae apres 
si iB 3 ; 1g Og 8 Fs ie 
NE 
DETAIL _ OF 
DETA F FLANGEWAY DETAIL OF CURB CURB AND GUTTER 


PAVED-STREET 


> 


DETAILS OF 
Vancouver, B. C. 


PLAN 
DRAINAGE 


CROSS-SECTION, AND 


SYSTEM, 


compensator for the fifth measurement to agree with th 
150-ft. point. Suppose the necessary setting is 110°. 
The setting for the 30-ft. lengths is 10° too low, as shown 
on the compensator. 
on compensator. 


Assume divisions of one degree 
With every degree of rise in temper- 
ature above 60° the 50-ft. length gains two-fifths of one 
of these divisions over the 30-ft. length. Hence to gain 
one division, the temperature must rise 214°, and to gain 
a Hence the 
setting for the 50-ft. and the 30-ft. lengths is the same 
at 60 + 25 = = standard for 30-ft, 

If the temperature. falls to 40°, 40° will be the setting 


for the 50-ft. length, but for the 30-ft. Jeneth the fall 


10° there must be a rise of 10 2.5 2 


Bh at, 


on the compensator will be represented by (85° 10° 
15°) XxX 2 27°. Hence, 85 - 27° = 52", will 


be the setting for the 30-ft. length. 

For the 20-ft. length lay off 100 ft. and use the same 
method, remembering that 20 ft. 
that of 30 ft. 

The 50-ft. chain itself may not be exact, that is, it may 
he to set the compensator 10° 
higher or lower than the true temperature to agree with 


the change in 


. » e 
is 2ths 
0 


necessary, for example, 


the chain standard. As our short lengths are compared 
with exact distances on the ground, this constant error in 
the 50-ft. length will affect the The true 
temperature is always used. The tension does not enter 
either, it being also a constant. 


hot method. 


vo. 


Grading Tools for Road Work 
to be the best 
scrapers from 
for 


Commission's 


Slip scrapers will be found 
dirt distances up to 75 ft., wheeled 
ft.. wagons (preferably 
over ft. [ Wisconsin 
Foremen.”’] 


to move 
75 to 

distances 

“Instructions to 


tool 


800 


dump- 


wagons) 300 Highway 
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Street-Drainage System, Van- 
couver, B. C. 


The accompanying plan and details show a method 
of street drainage adopted in Vancouver, B. C. The 
plan is practically self-explanatory. This system has 
been used with success in the paved business streets, al 
though it is costly, as is readily seen from the details. 

As originally planned and constructed, the track drain- 
age was provided for by 8-in. gullies on the inside of each 
rail, formed of a cast-iron box with removable top, as 
shown in the accompanying plan, but without the center 
pit and manhole. Considerable difficulty was experienced 
in keeping the track gullies clear, and unless they were 
frequently watched it was almost impossible to keep thi 
track drainage in operation at all. Accordingly, th 
change was made to the method of construction shown. 

The sump in this chamber is designed to take care o! 
a considerable amount of mud and refuse, which of neces- 
sity must find its way into these track gullies. The are 
of the track gullies was also enlarged, allowing for 
greater waterway. It was also possible to dispense wit! 
the trap in the track gully by adopting the central-cham- 
ber design. 

This design was made and the work carried out und 
the direction of F. L. Fellowes, Supervising City Engi- 
neer. 
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mereting Pedestals for New 


w steel plant covering some 230 acres and including 
eat number of buildings. 


re at the top, and 15 to 20 ft. high. 




















Bie: I. 


As 


CONCRETE 


CONCRETE PEDESTALS FOR 


GOOSENE K 


MIXER, 


DELIVERY 
Oris 


END ON 
STEEL 


Steel-Plant Buildings 


Otis Steel Co. has now in course of construction 
upper Cuyahoga River Valley at Cleveland, Ohio, 


Practicaliy all the co}- 
= for these buildings are founded on prismatic con- 

pedestals about 12 ft. square at the bottom, 6 ft. 
In all, 


«« pedestals have been or are to be built in the whoie 
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plant and scattered over its entire area. This does not 


include mi 





l, conveyor and furnace foundations, which 
are also of concrete. The great number, wide distribu- 
tion, and small cubical contents of each pedestal in- 
volved considerable difficulty in the design of an econom- 
ical concrete placing plant. The problem was solved by 
using a pneumatic concrete mixer located at about the 
middle of the plant’s area and blowing the mixed con- 


crete through pipes to each individual pedestal. 


Fig. 1 shows the pedestals for one of the buildings 
with the mixing plant in the right background. 


This 


WS 


— ee ———_. 


SUILDINGS OF NEW Street PLant, Oris STEEL Co., CLEVELAND, OHIO. 


plant comprises a material bin, mixing hopper and pneu- 
matie mixer. It is approached on either side by railroad 
tracks on which is run a locomotive crane which loads 
the material bin with the sand and stone as required. 
The bins draw off into an open hopper which contains 
the sand, stone and cement, from which the material is 
dropped into the compressed-air mixer below. Leading 
out from the mixer is an 8-in. pipe flanged in 10- to 14- 
ft. lengths, which may be laid along the ground to any 
part of the plant. 

Fig. 2 shows the delivery end of the pipe. The de- 
vice is merely a goose-neck of 8-in. pipe supported by a 
timber frame and carried on a pair of skids, which may 
The bottom of 
the goose-neck connects with the elbow joint to the 8-in. 
delivery pipe from the nnxer. The goose-neck revolves 
about 12 ft. through an angle of 270°. 
It can be raised or lowered so that it delivers immediately 
above the top of the pedestal form. 


be pulled on the ground or upon rollers. 


on a radius of 


This goose-neck 1s 
pulled from pedestal form to pedestal form and the pipe 
to the mixer is lengthened as required vy inserting extra 
pipe lengths. 

The concrete aggregate used in this work consisted of 
river sand and crushed screened slag. The proportions 
of mix ran 1 part cement, 3 parts sand and 5 parts 
crushed slag. The slag proved admirable as aggregate, 
except at first a quantity of large lumps together with 


pieces of pig proved hard for the mixer to handle. Care 
in screening removed these and afterward no trouble was 


had. 


used to a maximum length of 


It has be n 
and a maximum 


The mixer carries a 1 17! u.yvd. batch. 
TOO ft. 
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elevation of 30 ft. In all, during the past year, 26,000 
cu.yd. 


of concrete have been placed In the 
the plant. 


pedestals of 
This mixer has varied in producing capacity 
ranging from 150 to 500 cu.yd. per day of 10 hours. 

The mixer and conveyor was furnished by the Concrete 
The work of con- 
is being carried out for the Otis Steel Co., by 
McCourt, contractor, of Akron, Ohio. 


Mixing and Placing Co., of Chicago. 
struction 


se 





Rig ror Loap Test on Fic. 2. 


FOUNDATION SOLLS 


Load Tests om Sand and Clay 
Foundation Soils 


By M. W. Manz* 


The Chicago & Erie R.R. Co. has been making prepara- 
tions for the construction of a new coal-storage plant at 
Highland, Ind., 
150.000 tons. 


the plant to have a capacity of about 
The bearing power of the soil was very 
uncertain, and tests were made to determine whether it 
would be safe to place the footings directly on the soil 
or if it would be necessary to resort to piling, and to give 
definite data for the design of soil footings. 

The tests were made on all of the important strata of 
subsoil found at this place. The method of procedure 
was to support a 12x12-in. timber vertically, as illustrated 


in Fig. 1, so that it had unimpeded vertical motion. The 
end of the timber was dressed to exactly 12x12 in. After 


the post and platform had been placed, loads 
plied from day to day in increments of about 2000 Ib., 


and the post was allowed to stand under each load till 


were a p- 


settlement had apparently ceased or until it did not seem 
The material used 
rails. 


advisable to hold the test up longer. 
for loading was pig iron and short 
will be 
because of this the post 


Most of the loads in the coal-storage plant 
vibratory in their nature, and 
was pushed strongly from time to time to set up a mo- 
This motion 
comparison to any vibration that would in 


tion of vibration or oscillation, 
gerated in 
all probability take place, and it will be noticed by the 
curves that each time the post was oscillated settlement 
took place. 


In each 


Was e@Xag- 


test, after the maximum load had been ap- 


*Chicago & Erie R.R. Co., Huntington, Ind. 
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plied, a hole 12 in. square was dug down about 2 
tant from the loading 
was carried to the same elevation as the bottom 
post. Water was also poured around the loading jx 
the maximum load 
the time), the idea being to saturate the soil and fin 
the effect of moisture on it under load. 


post, and the bottom of this 


(unless there was water in the 


Settlements were measured by stretching a fine 


ENG.NEWS 


SECTION OF CLAY LOADING 


Post, AFTER TEST 


VERTICAL UNDER 





taut between two stakes set on opposite sides of the load- 
ing post (so that the wire just cleared one face of the 
post by about 14 in.), and reading the height from the 
wire to two nails set in opposite edges of the face of the 
post along which the wire was stretched. 


KINDS OF SOLL 


Five different soils were tested, as follows: 

Grayish-blue clay. 

Gray water sand 1 ft. deep over the clay. 

Gray water sand 7 ft. deep over the clay. 

Yellow sand, 

Mixed sand and gravel. 

The soil stratification at the two places 
were made is shown in Fig. 3. The above 


where tests 


soils lie he- 
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Fic. 3. STRATIFICATION OF Sort at Test Locations 
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irface in strata varvine in thickness from 6 in. 
+ ft., except the clay, which is in a bed probably 


clay is a slightly moist gravish-blue soil. 


When 
excavated it had a blue appearance and was so 
that it was difficult for a man to work with a 

("pon application of hydrochlorie acid there was 
rvescence that was quite pronounced. After the 
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Sanp AND Dry SAnp 


had been exposed to the air tor a few days it gradu- 
turned to a very light gray and became extremely 
d. 
Loap Test ON CLAY 


‘o make the test with the pit in a thoroughly dry 
dition, Wakefield sheet piling was driven and_ the 
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hottom of the pit was covered with 2x6-in. flooring, well 
braced, to prevent any rising of the clay. 

As shown by Fig. 4+ the load was removed from the 
The ob- 


ject of this was to find out the amount of settlement that 


post when a load of 5000 Ib. had been reached. 


The settlement regained was 20% 
of the settlement up to that time. 

After a load of 11,000 Ib. had been applied a hole 1 {t. 
The clay 


pushed up in this opening about ;/, in. the corner near- 


square was opened in the corner of the pit. 


16 
est the post, running to zero near the wall, while the 
post settled '/,, in. almost at once and another '/,, in. 


within an hour. 

Fig. 2 shows the manner in which the post sank into 
the « lav. This was a piece of the clay cut from its posi- 
tion directly under the post. The cracks were made in 
handling the specimen, but the true profile of the see- 
tion had not been altered and it is interesting to note 
that the soil yielded much as a sheet of rubber would, 
before the post began to punch into it. The surface of 
the clay sank down near the post but punched up a foot 
or two farther back, as shown by the way it shaped it- 
self to the flooring. 

Test ON WATER SAND 

The water sand was a gray, round, fine sand lying be- 
low the mixed sand and gravel. 
moist and generally wet. 


This sand was always 
It was rather compact, but 
when cut below the water level the water flowing into 
the pit carried the sand with it. To avoid this difficulty, 
boxing was built around the post to prevent any saving. 
This boxing was just large enough to clear the post, and 
the sand was backfilled around it after it had been placed. 

During both of the tests on water sand there was water 
around the post at all times, being about 14 in. deep in 
the test where the sand was 1 ft. deep over clay, and 6 in. 
in the other test. 
already described, but there was no evidence of any 
punching up of the soil or any additional settlement of 
the loading post. 


A hole was opened near the post, as 


Fig. 5 shows that the maximum settlement was 4/,.. 
in. for a load of 15,000 Ib., where the sand was 7 ft. 
deep over the clay. After the date for which this point 
was plotted the post stood for one month (Nov. 12 to 
Dec. 11, 1913). During this time the post settled to 
wee: © 

Tests on Dry Sanp 

The vellow sand was a fine sharp sand with a discolora- 

tion of iron ore appearing in it at times. 
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The mixed sand and gravel was composed of a coarse 
It was rather hard and could 
not be easily shoveled without first loosening it up with 


brownish sand and gravel. 


a pick. The curves for these sands are shown in Fig. 6. 
When the hole was opened near the posts there was no 
evidence of any additional settlement or any rising of 
the sand in the open hole. The application of water did 
not affect the mixed sand and gravel, but did cause ad- 
ditional settlement of the post on the vellow sand. 


COMPARISON OF RESULTS 


For purpose of comparison the curves have been plotted 
together in Fig. 7, where can be seen at a glance the 
merits of the various soils as far as settlement is con- 
eerned. 

The results obtained are tabulated below. 

° of total 
Settlement settlement 


Yield- Total load Total recovered re covered 
point in in lb. per settlement on unload- on un- 


Soil lb. per sq.ft sq.ft in ing, in. loading 
Mixed sand and gravel 14,000 15,000 i A 14.7 
Water sand—fairly 
deep beds 13,000 15,000 iy Y33 23.4 
Water  sand—shallow 
bed on clay 2,700 15,000 1} {5 16.67 
Yellow sand... questionable 11,000 % a 6.4 
Clay —grayish blue 3,400 5,000 5 35 20.0 
11,000 2j—j=2} is 7.5 


The following conclusions can be drawn: 

1. The sandy soils are by far the best, the coarse well 
cemented sand and gravel being the most consistent in 
its ratio of settlement to load, while the water sand in 
fairly deep beds comes next. The poor showing of the 
same sand in shallow beds on clay is probably due to the 
sand punching down into the clay. 

2. Clay of the nature tested has a very low bearing 
value. 


3. The settlement regained in soils when the load is 
removed is small compared to the total settlement. 
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Figs. 1-2. 
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The tests were made in accordance with general 
ods suggested by R. C. Falconer, Superintendent of ( y 
struction, Erie R.R. Co., and were under supervisio:, of 
W. J. Foster, District Engineer, Chicago & Erie R.R. «’o, 
The writer had charge of the work on the ground, carr yg 
on all the work and making the reports. 
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Razing a One-Story Reinforce '- 
Concrete Building 


By Jay C. LatHrop* 


A few months ago during the construction of a new 
boiler house, the Consolidated Gas, Electric Light 
Power Co., of Baltimore, found it necessary to remove 
a structure containing about 300 cu.yd. of reinforced 
As shown by one of the accompanying Views, 
this building had been carried up one story, and consisted 
of 35 columns together with the first-floor girders and 
slab, and a number of ash hoppers, partition walls, ete. 


concrete, 


Twelve of the columns were 12x36 in. in section and 
were reinforced with eight 114-in. round bars with ties 
at one-foot intervals. The rest of the columns were 24 
in. square, reinforced with eight 1-in. round bars. The 
girders were also heavily reinforced, while the floor slab 
reinforcement consisted of 8¢-in. round bars 5 im. ¢. to ec. 

This structure was erected about six years ago, and 
the concrete was very hard. A local contractor undertook 
to demolish this building and remove all débris to another 
part of the company’s property, where filling was  re- 
quired. 

The methods adopted for carrying out this work were 


*Consolidated Gas, Electric Light & Power Co., Baltimore, 
Ma. 





Trearinc Down A ONE-Story ReEIN‘FoRCED-CONCRETE FRAME 


(Fig. 2, inset, shows a blast at base of column.) 
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CoLUMN AFTER BLAST 


Na. 3. APPEARANCE OF BASF OF 


as follows: The floor slab and ash hoppers were broken 
out by hand, as shown in Fig. 1. Laborers with sledges 
accomplished this part of the work in a short time. When 
it came to the girders and columns, light charges of 
dynamite were used at the tops and bottoms of the col- 
umns, allowing the girders to fall to the ground where 
they were broken up, in some cases by hand, and in oth- 

by dynamite. Fig. 3 shows the effect of a charge 
which was placed at the base of a column. The man- 
ner in which the vertical rods were placed resting on a 
steel plate is clearly shown in this view. It is probable 
that this arrangement simplified the destruction of the 
column, for if the reinforcing bars had been extended 
into the column footing, it would have been necessary 
to saw them off. 

The contractor agreed to do this work in 20 work- 
ing days and succeeded in completing it within a total 
of 23 working days. 

The cost to the contractor was about $1200, or about 
S4 per cu.vd. 


TO 


NOTES 
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Poecaaeoneecereuseseenttiite 


Triangulation Work with a Motor Trueck—C. V. Hodgson, 
Assistant, United States Coast and Geodetic Survey, is about 
to make a tour of the southwestern part of the United States 
i the determination of the astronomic latitude of tri- 

ulation stations between Barstow, Tex., and the Pacific 
coast. Many of these stations are on mountains as much 

10,000 ft. in height. The means of transportation for Mr 
Hodgson’s party will be a 1%4-ton automobile truck, which 
wes used successfully on similar work between Denver, Colo., 

| the Canadian border in the season of 1913. A _ similar 
trock had been employed also in 1912 on the 49th parallel 
beundary survey between the United States and Canada. The 
co-t of the work during the season of 1913 is estimated as 
oniv one-half what it would have been if horses and wagons 
ha] been used for transportation. The saving in the coming 
se.son is expected to be even greater, as the country to be 
versed is arid or semiarid and the transportation of water 


ING 





and forage 
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for stock would have been a difficult problem 

In the experience with the truck in 1912 it was found 
that a field party and its equipment could cover easily from 
75 to 100 miles in a day, over indifferent roads, including 
stops for gasoline, supplies, etc., enroute. The machine will 
haul this load anywhere that four horses can, and in one- 
fourth the time. It is equipped with solid rubber tires, dual 
behind, and with extra tanks for gasoline and water. The 
weight of the truck is about 6100 lb. and the weight of the 
equipment of all kinds carried, but excluding the weight of 
the three passengers, is about 2000 Ilb., thus bringing the 
weight of the entire outfit to more than four tons. On the 
average, 1 gal. of gasoline was used for every 5.2 miles, and 
1 gal. of oil for every 61 miles. 







A Pocket Circular Slide-Rule for Structural Engineers has 
been placed on the market by Small, Small & Co., Waltham, 
Mass. In addition to the common slide-rule graduations, the 
section moduli of rectangular beams and I-beams are marked 


; on the rule (bottom 

Ce si ad e, see cu t . t h e 
B78... scale along the rim 
Hf Gb gives sizes of rec- 
COO) i tangu lar beams, 
while the inner ring 
is marked with I- 
beam sizes, the posi- 
tion of each mark 
corresponding to the 
section modulus of 
the shape. Thusany 
beam computation is 
readily made. The 
section modulus can 
be read off if de- 
sired, or designing 
can be done direct, 
by setting fiber- 
stress opposite total 
bending moment and 
noting the size of 
beam opposite the 
index. 


The top side of the 
rule, which is not 
shown in the cut, is 
graduated in three 
scales; the outside, 
a 6-in. measuring 
(ACTUAL SIZE) scale; the middle, 
. reciprocals of num- 
bers on the upper front scale; the inside sines. 

This slide rule is produced in two models, of which the 
one just described is No. 2. Model No. 1 is for general 
mathematic calculations and omits the structural scales. The 
price of each model is $6. 












BorTrTrom 
SMALL” POCKET CALCULATOR, 
MopeL 2 





Attachable Hook End for Measuring Tapes—The nickel- 
plated hook shown in the cut can be instantly attached to the 
loose end of a %-in. or a *%-in. steel tape. Being serrated, 
the hook grips firmly the end, or a projection, of the object 





to be measured, thus enabling one person to take long meas- 
urements. The arrangement is such that the zero point falls 
exactly inside the hook, giving correct measurement. The 
tape hook is manufactured by the Lufkin Rule Co., 106 
Lafayette St.. New York City. 


Beam Deflection under Triangular Loading—The query, in 
this column Apr. 23, as to the location of the point of maxi- 
mum deflection of beams under triangular and trapezoidal 
loading, is answered by L. Pistner (Brooklyn, N. Y.). For 
triangular loading, i.e., loading increasing uniformly from 
zero at one end to maximum value at the other end, he gives 
the correct value of 0.52 times the span (nearest the heavier 
loading). He also points out that under trapezoidal loading 
the point of maximum deflection must lie even closer to mid- 
span, since such loading is the sum of a uniform and a 
triangular load, whose maximum deflections are respectively 
at midspan and 0.02 the span one side of the center. 
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The deflection itself he gives as follows For uniform This is noticeable in the non-uniformity of curves 
Wi Wi the hollow sound when lightly tapped. 

loading, 0.01302 ; for triangular ioading, 0.01806 - rn ; : , 

II I 5. The alignment of the balustrade is bad, and 
which is almost precisely the same amount if the total load "8 are much in evidence. 

W on the beam is the same in the tv : ft ¢Gllewe that The report further states that the first and second 

I «Ll! Th » qr} if VO CASES, 5 thet . 
for trapezoidal loading the maximum deflection will be in- y _ ee ge _ > steel - having been a 
termediate between these two values. ke for all practical fastened in the position called for by the specifications, 
: : Ss — “ s ° > ’ . state ‘ ante 

setiniciadis Aichibhad SaaRc tik MaMaithnn edad amitumnn Aaa specific itions for the work state in part: 

a a aE ICE EN, RE The center line of any bar shall not come close 1 
ee sam 7 imount, ; two diameters or less than 1% in. to any concrete su . 
lhe formula for the exact location of the maximum de- and all steel shall be held in place to true alignme ; 

flection under trapezoidal loading is of the fourth degree: means of wire staples driven into the form, pegs, o1 ~ 

if iz é 5, other eflicient device. 
30 1*x? (2 py D2) 60) pix"l lo x* (Dz — D1) i 
(8 p eae’ 5s In accordance with these, the bars should have h ’ 
: ; : eo ; : minimum covering f 1 in.; as , york ras carried 
where x distance of point of maximum deflection from es a an on aaee _ on ahin ; 
: the balustrade bars in places had a covering of % in 
the lightly loaded end of the span . : 2 : , 
: pockets in the arch ring are due either to an _ insuft 
Spa . : : : : . 
I , ; amount of mortar in filling the voids in the coarse aggre 
PD: load per lin.ft. at light end 2 , 
: to leaky forms, or to the concrete not having been proper] 
De load per lin.ft. at heavy end. ‘i iat ; 
2 ; 2 , ; spaded and left around the reinforcement. It is clearly 
When vp, is zero, this reduces to the formula for triangular : : 
' . . dent that the defects are due to careless workmanship, made 
oading, possible by poor inspection. 
; : 
x=1V¥1-Yy ¥% 0.521 The Three-Lead Piledriver shown in the accompanying 
On the other hand, when p, pe, the formula gives x halftone is used by a contractor in building pile-bent bridges 

0.5 1, as it should for uniform loading. in the Philippines. It has a braced cantilever underfrany: 
Fuller data for triangular loading (zero at left end of carrying the engine on the rear end, and the leads on th 

beam, w Ib. per lin.ft. at right end) are given by Prof. Wm. forward end. The three leads are side by side and are used 

R. Bryans, New York University. The total load on the in driving the three piles which form each timber bent. One 

beam is called P, equal to % wl. hammer is used and is swung from lead to lead as the pile 
Reaction at left end is to be driven. The photograph was published in the Janu- 

1 wl , Pp ary 14th issue of the Quarterly Bulletin of the Bureau of 
Reaction at right end Public Works of the Philippine Islands. 
4 wl 4 P 
Point of max. moment, or point of zero shear, 
1 —_— 
x, = 1 = 0.5771 
VY 3 
Bending moment at any section x from left end, 
x 
M = 4 wix — 3 w — 
1 
x 
} px(1 _ :) 
|? 
Max. bending moment 
M, = wl? = 0.128 Pl 
SY 32 
Max. allowable load intensity at right end, 
c: 2 
w 1.299 - 
| Ca 
Max. safe total load, 
f 2 
P 0.649 - 
I «£ 
\VlIax. deflection occurs at xX 0.519 1 
Max. deflection in inches, A New Steel Sheet-Piling Shape for 90° Corners of rec 
29 a 164 be tangular coffer-dams or retaining walls is now rolled by tl! 
235 22.464 — . . . ; . 
d 11.232 — Ty > Luckawanna Steel Co. (Lackawanna, N. Y.). These cur 
I EI ‘ ss 
In these formulas the span 1 is in feet, the load-intensity corner shapes shown in the left half of the cut in conju: 
w is in pounds per lineal foot, and the total load IP is in tion with the two types of Lackawanna piling, do away wit 
pounds. the fabricated corners such as shown in the right half of th: 
s These = ‘Ss are . : rt jj .r > » . hy, 
Time Recording of Successive Machine Operations or those cut. These shapes ire rolled with either the hook — U 
of contractors’ tools, is the object of the “Productograph” guard on the outside, as macriatine eee eee see See Sees 
recently placed on the market by Slocum, Avram & Slocum, cated corners and are applicable under normal conditions of 
. * > , ra ra rie ; Pye ( ° ic scira ‘ : Lei 

87 Nassau St., New York City The device is a compact loading. — Where a VaEIRtIOe om 3 oS Seem, a special 

combination comprising a lead-paper roll chart moved by shape will be rolled for a —- additional charge 

clockwork, on which german-silver needles actuated by % nasioaesses /4- ee 


the making short 
to machine-shop equipment, concrete 
.. stoppages or 


device is manu- 


electromagnets register operations by 
Connected 
automatic 


readily 


tally marks. 
mixers, hoists, 
failures to 


signals, ete 


The 


railway 


operate are caught. 


factured in five sizes; the smallest is equipped with two 
needles (for handling two machines). 

What Poor Conerete Construction Means is well illus- 
trated by a report recently made to the Bureau of Public 


condition of a 40- 
ft. reinforced-concrete arch the Islands 
under contract in 1909. The bad state of 
deterioration, the specific defects being given below: 

1. The reinforcing bars in the balustrade and outside in- 
trados line of the arch ring are exposed to view in a number 
of places, and the shows considerable rust. 

2. In other parts of the balustrade, cracks follow the 
lines of the bars, admitting moisture and exposing the steel 


Islands, on the present 
which built in 
structure is ina 


Works, Philippine 
was 


steel 


to corrosion. 

8. The concrete in the intrados of the arch ring is porous. 

and has fallen away in places. This is especially noticeable 

at the outside line of intrados bars, where pockets 3 in. or 

more in depth are to be found, extending over approximately 

three-quarters of the length of the intrados. 
4. The posts of the balustrade were over. 


end plastered 
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NEW AND OLp Corners, LACKAWANNA SHEET-PILING 
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Editorials 
IUEELLAUTYUQUUCIIELNOTONTUONETORATONOOODNADOGOTORNATONOTONAD OED UONEATEOND Cea EN ENTE ACTOENAYEONAOUOGAYHOODOOATORTUONGEOUONOUOTOOEEAOOESUO RESO AGO ESUOEEAURAGTOEDOLEHOOEENO ORE MEL PESTO EREUOGEAUESSOUTUOOYURSATONNEREE NES #24 2200 220 ee ET PEE PEE TEDA eee eee PPT eee TEP 
Q .e AlasKa Railway kEngimeers thoroughly capable engineers. The results are well worth 


e great adventure in government railways in this 
try is at last afoot. This week the President selected 
three engineers who are to locate the thousand miles 
railway across the Alaskan peninsula. The men named 
not of nation-wide reputation in the engineering 
d but, jointly, they present a certain fitness for the 
k which they have in hand. One is of long experience 
locating engineer on railways of the 
the second has spent years in the survey of the 
sabaretie North and the third has served practically his 
entire engineering career as engineering and administra- 
ile tive head of the only government railway. Thus they 
bring a composite experience in railway location, ac- 
quaintance with local conditions, and familiarity with 


mountainous 
West, 


vovernment administration, the three requirements for 
if they can fuse their 
individual attainments into a unified control, the success 


success in this particular venture. 


of the preliminaries to government railways in Alaska 
hopeful. Meanwhile, many of their professional breth- 
ron will envy them their opportunities in this, the last 


vreat pioneer railway work on this continent. 
” ‘ 
Power from the Sun’s Heat 
A great deal has been published in scientific and tech- 
nical journals within the past half-dozen years concern- 


ine the experiments ona large scale in developing power 
from the sun’s heat, which have been carried on by Frank 
Shuman, of Tacony, Philadelphia. In 

May 13, 1909, we gave an extended account of Mr. Shu- 
mans work up to that time and also of work carried out 


our issue of 


jh 2 ieee 


iL 


hy other inventors. 

For two or three years past, Mr. Shuman has been 
engaged in erecting a large sun-power plant near Cairo, 
Keypt. In this plant, he abandoned his scheme for heat- 
ne water to a moderate temperature, which we described 

1909, and returned to the earlier scheme of concen- 
rating the rays of the sun by reflecting curved mirrors 
Va- 


rious accounts of this plant have appeared in popular 


upon boilers containing the water to be evaporated. 


scientific journals, but the first engineering analysis of 
t with the results of tests thereon was made public in a 
read on Apr. 6, in London, before the Society of 
Ingineers by A. S. E. Ackermann. 

Briefly summarized, the plant erected in Egypt cov- 


paper 


seven-eighths of an acre of ground and the highest 
utput of power obtained from it in the test was only 
I. hp. While it is claimed that the low-pressure steam 
engine which utilized did 
torily in the test, it was evident that even had the engine 


the steam not work satisfac- 
worked with as high a degree of efficiency as could pos- 
ibly be expected, the power output would have been a 
mere trifle compared with the enormous cost and space 
«cupied by the plant. 

As has been made clear in previous descriptions of Mr. 
Shuman’s work, he has carried on experiments on a very 
arge scale and has utilized in his work the abilities of 





placing on record for their scientific value, but as a com- 
mercial enterprise the production of power from sunshine 
eppears to be about on a plane with the proverbial indus- 
try of extracting sunshine from cucumbers. 


% 
oe 


The Most Powerful Steam Locoe 
motive im the World 


Elaborate papers have been read before engineering 
societies recently in Which the authors demonstrated, to 
their own satisfaction at least, that the introduction of 
eiectric traction Was an economic necessity to the rail- 
vays of the country because the steam locomotive had 
reached the limit of its hauling capacity. 

It is interesting to recall these deliverances in view 
of the description published elsewhere in this issue of 
the monster locomotive just completed for the Erie R.R., 
by the Baldwin Locomotive Works, which has a maximum 
tractive capacity of 160,000 Ib. It will not be denied, of 
course, that it would be quite possible to build an elec- 
tric locomotive which would have a_ tractive capacity 
equaling or exceeding this amount, but the cost of such 
a machine would be so great as to require on most rail- 
ways operating under present financial conditions a spe- 
cial bond issue for its purchase. Besides, it has yet to be 
demonstrated that there is any large demand for a loco- 
motive, either steam or electric, of such abnormal capacity. 

This 
built for special pusher service on heavy grades, but it 
is extremely doubtful whether any competent railway ex- 


hew monster locomotive for the Erie has been 


pert versed in operating economics would advise the use 
As has 


been before pointed out in these columns, the proba- 


of any such enormous machine for road service. 


bilities are that the economie weight of freight trains 
has been in many cases exceeded. 

It is worth pointing out, also, that this new locomotive 
knocks on the head another stock argument of the ad- 
vocates of railway electrification. 


The steam locomotive 
has been unmercifully attacked by the electrical engi- 
neer because it is under the necessity of hauling behind 
it, uphill and downhill, a tender carrying its supply of 
fuel and water. Electrical engineers have argued that 
this weight was so much deducted from the available 
hauling power of the machine since the weight of the 
tender was not available for traction. Mr. 
George R. Henderson, Consulting Engineer of the Bald- 
win Locomotive Works, and puts a set of driving wheels 


N ow comes 


under the tender and in this way constructs a steam loco- 
motive which has as large a percentage of its weight 
available for traction as the electrie locomotive. 

Tt would seem among the possibilities that this same 
idea might be applied to locomotives of ordinary size for 
road use on lines where steep grades demand heavy trac- 
tion and it is desired to avoid the use of pusher engines. 

We would not be understood by any means as opposing 


the use of the electric locomotive where economile and 
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other conditions make its use advisable. What we do 
urge is that in the discussion the relative economic ad- 
vantages of electric and steam traction it is well to stick 
close to facts. 


The American Water Works 


Association 

A few years ago, the American Water Works Associa- 
tion was in an alarmingly rapid state of decline. ‘To say 
the least, its finances were in woful shape and its mem- 
hership, if not falling off materially, was certainly not 
increasing as it should. The programs at the annual con- 
ventions were full enough—often too full—but a con- 
siderable number of the papers were not of much value 
to the membership at large. The Proceedings were long 
delayed in publication. 

This unhappy state of affairs was recognized by a num- 
ber of members who have since devoted themselves un- 
stintingly to the upbuilding of the Association. The result 
The finances of the associa- 
tion have been put on a sound basis. ‘The membership 
has passed well beyond the thousand mark. The char- 
acter of the annual programs has been improved and the 
Proceedings have been made better and have been pub- 


has been most gratifying. 


lished) more promptly. 

Two notable advances made by the Association within 
the past year have been the formation of local sections 
The New 
York and New Jersey section Was formed early in the 
present year and has since held a second meeting in New 
York City. The first number of the Journal appeared 
dated March, 1914, with nine papers, filling nearly two 
bundred pages, and with a good line of advertising. 

These two new features of the Association will greatly 
extend its usefulness and should aid materially in the 
campaign for enlarging its membership. The local see- 
tions will serve many who cannot often attend the na- 
tional annual conventions, and in addition will make pos- 
sible in some localities a series of meetings between the 
annual The Journal will insure prompter 
publication of some of the papers, besides helping to in- 


and the establishment of a quarterly Journal. 


meetings. 


erease the number and character of both papers and dis- 
cussions, Then, too, a quarterly Journal will not stagger 
the members by its hugeness as does a bulky annual, 
which gives a whole year’s doings in one big dose. 
Although the Association has done well, passing be- 
yond the thousand line in membership, it has not half, 
ne, not a quarter the number of members that a national 
water-works organization should have. No one knows 
how many water-works plants there are in the United 
States today. It is safe to say that there are 5000, Some 
may think that it is too much to expect that every water- 
works plant should be represented in the Association, 
but even if that be granted there should certainly be an 
average of one member for each works, since many works 
by more than a single person, 
and there are several hundred works which should have 
irom two to twenty or more of its officials and employ- 
ccs In the Association. ret 


are already represented 


It seems unnecessary to areue 
further that the membership of the Association should be 
rapidly increased until within a few years it will number 
LGOO to SOOO, 

With such a membership, much could be done that is 
now out of the question. For instance, a permanent 
headquarters, with a full-time Secretary-Editor and a 
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good library would then be feasible, and the size ai 
fulness of the Journal could be increased. 

The most rapid way to increase the membership 


American Water Works Association seems to be to © | the 
water-works organizations now confined to one or | fey 
states to become sections of the national organiz: joy, 
We have not the temerity to suggest that the tim. has 
yet arrived for the New England Water Works As» «ig- 


tion to merge with its sister, but the Central States [) 
States (Carolinas and Georgia), Southwestern and ya 
rious state organizations could advantageously do thi 
at once. 


Next to gathering in the sectional associations, and as 
a great aid to that end, the membership could most rap- 
idly be increased by doing more than is now done by thy 
Association for the superintendents and other officials 
connected with the smaller works. In the days when the 
New England Water Works Association was se far alia 
of the American—or should we say when the American 
was so far behind the New England ?—one of the chief 
arguments for trying to continue and to raise up tly 
American Association was that it did so much more for 
the ordinary superintendent than did the New England 
Association. Although it might have been difficult to 
prove the contention, the claim carried conviction to 
many. The facts are, however, that neither association 
has done anything like what it might do and ought to 
do for not only the men connected with the smaller water- 
works but also for the rank and file of the officials and 
employees of the large works and for the many engineers 
engaged in designing and building small works and in 
making minor extensions to and filling the humbler po- 
sitions on the large works. 

Strangely enough, the Proceedings of the two leading 
water-works associations contain comparatively little to 
show that water-works have to be operated as well as de- 
which is the 
first to see this neglect of a very important field and to 
act effectively in it will make great strides in member- 
ship. 


signed and constructed. The association 


There is one feature of the small and sectional water- 
works associations which simply must not be overlooked : 
their attention, in conventions, to some of the elementary) 
phases of water-works. It is true that much of the dis- 
cussion before these associations betrays ignorance, but it 
is the ignerance of the would-be learner, and, moreover. 
an ignorance which these seekers after knowledge would 
be Joath to betray before a national water-works conven- 
tion. It is on this account that the local organizations 
must be continued in their 
though they do become sections of the national associa- 
tion. Uniting with the latter, however, will strengthe: 
the local organizations in many ways, not the least + 


essential character, even 


which will be the sharing of the broader experiences 0! 
the much larger membership of the national organ! 
tion, both at the local meetings and through the Journ’. 
Finally, we congratulate the American Water W 
Association for its recent progress and even more for |: 
future prospects. At the same time, we caution the m: 
bership at large that the improvements of the last /ow 
vears have been largely the work of a relatively smal! 
group of members who stepped into the breach at a 
critical moment in the history of the Association. — If 
recent progress is to be continued and the bright pro-- 
pects of the future realized, the work of the Associat 


’ 
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after must be shared in by a larger number of mem- 

than in the past. The Journal will open new op- 
tunities for the rank and file of the membership to 
lange experiences about the more ordinary everyday 
-er-works affairs—which, after all, are the chief con- 
» of the vast majority of the water-works fraternity. 


Civil Service Laws in Practical 
Operation 


One of the features of the movement for better mu- 
cipal government, which has been in progress for some 
ars, is the enactment of state laws or municipal ordi- 
nances placing city employees under civil-service rule:. 


i 


Engineers as a class will generally be found favoring FOO 
eovernment and favoring also any means by which good 
covernment may be attained; but it may be safely laid 
down as a general proposition that the engineer who has 
heen accustomed to carrying on work with the economy 
characteristic of a well conducted private enterprise is 
apt to protest inwardly, if not outwardly, if he takes up 
public work and finds himself subject to the iron-clad 
restrictions of civil-service laws in employing and dis- 
charging men. iz. 

Engineers who have experience in state and municipal 
service Where civil-service laws prevail, however, recog- 
nize that these laws have their advantages as well as 
their disadvantages, not the least of the advantages be- 
ing that the engineer in charge is to a large extent re- 
lieved from the constant political pressure to find places 
for certain men regardless of their competence for the 
work. 

Whether the disadvantages or the advantages are the 
oreater, however, makes little difference. The engineer 
recognizes that the civil-service laws are one of the con- 
ditions he must meet in carrying on his work, as much so 
as the presence of a difficult foundation or high prices 
for material. Occasionally, however, the engineer, as he 
wrestles with the task before him, cannot refrain from 
wishing that some of the men who framed the law were 
obliged to bear some of the burdens and the difficulties of 
carrying it into execution which fall upon the shoulders 
of the engineer. 

We have several times discussed in these columns the 
absurdity too often found in civil-service laws of com- 
pelling candidates for high executive or technical po- 
sitions to pass an examination, the difficulty being 
in the first place to find any examiners or exami- 
pation which will fairly test the relative qualifications of 
competing candidates and in the second place to frame 
inv sort of examinations, the results of which can be 
inathematically expressed so as to in any way indicate 
those personal qualifications on which the success of a 
man in executive duties chiefly depends. 

Another error of civil-service laws at the opposite ex- 
treme is the requirement that unskilled laborers shall be 
selected by competitive examinations. An _ interesting 
example of how an ordinance of this sort works is re- 
ported at Cleveland. The new State Constitution of 
hio, which enables cities of the State to frame their own 
‘harters, has resulted in a new charter for the city of 
Cleveland. Those who framed this new charter pro- 
ided a City Civil Service Commission, whose duty it is 
o see that all city employees, except those in the un- 
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classified list, “are selected on the basis of merit and fit- 
ness.” The unclassified service includes only elective of- 
ficers and a very small number of appointed officers, such 
as the heads of the six city departments and their di- 
rect assistants, 21 in number. All the remaining city 
employees are divided into three classes: Competitive, 
noncompetitive and laborers, which are described as fol- 
lows in the charter: 

(a) The competitive class shall include all positions and 
employments for which it is practicable to determine the 
merit and fitness of applicants by competitive examinations. 

(b) The non-competitive class shall consist of all posi- 
tions requiring peculiar and exceptional qualifications of a 
scientific, managerial, professional, or educational character, 
as may be determined by the rules of the commission. 

(c) The labor class shall include ordinary unskilled 
labor. 

While the Charter Commission provided that laborers 
should be selected for merit and fitness and their posi- 
tions should be classified and standardized to a certain 
extent, they left to the Civil Service Commission the 
working out of detail problems in connection with the 
execution of the law. The new charter only went into 
operation on Jan. 1, but already some interesting ex- 
periences have occurred in connection with the employ- 
ment of labor. 

The extension of the west side intake tunnel for a bet- 
ter water-supply, 16,000 ft. into Lake Erie, at an esti- 
mated cost of a million dollars, is to be done by the city 
by direct labcr. When the work was begun, the Water 
Commissioner made application to the Civil Service Com- 
mission for an eligible list from which laborers might 
be hired. Now, tunnel workers, like some other special 
labor, are an itinerant class, working in one place until 
the job is done, or until wanderlust impels them to leave. 
They didn’t take kindly to the idea of civil service, nor 
would they attempt to find out what kind of an examina- 
tion they might have to pass. The only examination 
they were used to, was the keen gaze of the boss to whom 
they apply for a job. They hold their job so long as they 
show ability and willingness to do the work. The result 
on the tunnel is that the Civil Service Commission has 
no eligible list so that the Water Commissioner is obliged 
to hire men when and where he can get them. The Civil 
Service Commission does not expect to put the tunnel 
workers in the classified service. 

Excavation for the new filtration plant is also being 
done by the city by direct labor. Tere, the same diffi- 
culty was met in getting steam-shovel men under civil 
service as in getting tunnel workers. The Commission 
has found itself obliged to class the workers on these 
large undertakings as “special, emergency, or temporary,” 
although under the charter, temporary employment for 
periods exceeding 30 days is not permitted. 

Work in the division of streets is nearly at a standstill 
during the winter months, but with the coming of spring, 
a large force, nearly a thousand men, must be recruited in 
a short time. Laborers applying for work are require: 
to appear before the Civil Service Commission, where, if 
they seem sound in body, they are registered and then are 
sent out on the job. Registration consists of recording 
the applicant’s name and address, together with a state- 
ment of previous employment. The street-repair depart- 
ment has been quoted in the daily press as complaining 
that one piece of work was unduly expensive, because 
labor sent by the Civil Service Commission, which the 
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repair departinent: Was obliged to accept, Was mexperl- 
enced. 

It would appear extremely doubtful whether it is wise 
tc include under civil-service laws common labor taken 
on for temporary employment only, such as that which 
is required when a city undertakes to do by day labor, 


construction work on jobs which are ordinarily let 


tractors. If 


is expected to obtain the same efficiency and 


Lo con 


the engineer placed in charge of such work 
economy In 
the work that would be obtained by a private contractor, 
to select 
trusted to do 


could do it for 


hi ) ) 
his assistants and 


this as well as 


he ought to be equally free 


If he 


Service 


his labor. cannot be 


a Civil (Commission him, it is 
doubtful whether he ought to be employed as the engi- 


heer. 


Taxing Mctor Vehicles im Proe- 
portion to Their Morsepower 


To an engineer, eSHECE lally an engineer engaged In 
highway maintenance who is face to face with the prob- 
lem of maintaining roads subject to present-day automo- 
bile traffic, it seems a fair and equitable proposition to 
base the fee for an automobile license upon either the 
The 
power, however, is preferable to the weight as a basis 
the 


much more upon the power of a 


horsepower of the machine cr its weight. horse- 


for wear and tear upon a roadway depends very 


its 
It is the high-power racing cars tearing along 


machine than upon 
weight. 
at a 40- or 50-mile an hour pace which destroy the sur- 
face of a roadway and send the binding material flying 
into the ditches. 
in the experience of road engineers that no argument is 
needed to prove it. 

in Great Britain and in 
heen in 


This has been SO amply demonstrated 


Massachusetts. 
which an auto- 


the State of 


laws have force for years under 


mobile license fee is based upon the 
of the machine. In both Great Britain 
setts, the revenue derived 
road 


In numerous 


horsepower rating 
Massachu- 


fees is devoted to 


and 
from these 
maintenance. We cite these only as typical cases. 
and 1 
force basing the fee for a motor license upon the power 
of the It. is, 


Supreme 


other countries states, laws are in 


machine. therefore, a matter of surprise 
that the Michigan | 
declared unconstitutional a law enacted in that state last 


Court of has just 


to learn 


vear fixing the registration fee for automobiles at the 
rate of 5Vc. per horsepower. The court said in its de- 
cision! 

The clear purpose of the legislature in exacting so large 
an amount from the owners of motor cars was to produce 
fund for highway purposes under the guise of regulation 
which makes it a tax measure which is clearly not covered 
by the title of the act. There can be no more labor or ex- 
pense in registering a vehicle of high horsepower than in 
registering one of low power, and the only reasonable pur- 
pose in the graduated fee is the increased revenue 


It seems probable from the above quotation that the 
the 
stated in its title. Tt 
Michigan, which 


leads ell other states in motor-vehicle manufacture, should 


court decision is based on the technical ground that 


purpose oft the law Was not properly 


! 


is, however, a notable coincidence that 


] 


be the State where the courts find a way to nullify a law 


which the makers of motor vehicles doubtless deem to be 


contrary to their interest. 
} 


rte : : : 
Another opinion earing th werght of authority, to 


a certain extent at least, is found in the report of the 


rING 
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New Motor Vehicle Ly 
tion recently submitted to the New York legislatu 


York State Commission on 


quote from the report as follows: 


In our opinion the exaction of a tax in the for 


registration or license fee which produces more rs 

the state than is reasonably necessary to cover such 

is an unjust and improper exaction upon one type ot 

It may be urged that motor vehicles should pay lic 
graded in proportion to their horsepower, on the pr: 
tion that motor vehicles damage the highways In 
we would state that highways of the state are for t 
of all its citizens—their improvement is for the benefit 
its citizens. before the motor vehicle the roads we 
and their use was comparatively limited. The improv: 
of the highways wus as desirable then from the stan 
of the pedestrian and the users of horse-drawn vehiclk § 
it is today. The motor vehicles merely accentuated 


eyes of the public the need of better construction and 


tenance of roads, and made apparent the need for imp 
highways. Your Commission fails to see, therefore, 


motor vehicles should pay any exaction Whatsoever 


other users of the highway do not pay. We believe 
motor vehicles should be subject to taxation upon the s 
basis as other personal property and that in this way 


owners of motor vehicles will bear a just burden of taxation 
in proportion to the value of their cars, irrespective of horse- 
power. 

The position of the Commission evidently is that the 
taxpayers of the state are bound to maintain the roads 
in condition for the use of any and all vehicles, and that 
it is inequitable to tax the users of vehicles so that they 
will have a larger part of the burden laid upon the tax- 
payers by reason of the damage which their vehicles do 
to the roads than is borne by owners of other property. 

Such an opinion ignores the many cases where special 
taxes have been laid upon all classes of vehicles or upon 
special classes of vehicles which were believed to be es- 
pecially damaging to reads and street pavements. What 
the commission alludes to as the presumption that motor 
vehicles damage the highways is to road engineers not a 
presumption at all but an established facet. Laws and 
ordinances requiring vehicles which do special injury to 
roads to pay special tax on that account are extremel) 
common. We may instance the wide-tire laws passed 
many States or the requirement that a person drawing 
an especially heavy load over a road is obliged to mak 
good the damage caused thereby. 

Possibly if a road maintenance tax were to be adjusted 
with theoretically exact equity, the owner of every Ve: 
hicle traveling the road, 


over wheelbarrows, 


haby carriages and bicycles, as well as wagons and auto- 


including 


mobiles, should he required to Pavia fee proportionate to 
But all 
of taxation are only rough approximations to an equitable 
adjustment. 


the damage which his vehicle causes. systems 


Sullicient warrant for the assessment of a 


} 


In proportion to th 
power, when no taxes are assessed on other vehicles, Is 


{ax on automobiles, graduated 


found in the amount of injury done to road surfaces 
motor vehicles in comparison with other vehicles. 

The attempt of motor-vehicle manufacturers and own- 
ers to defeat laws intended to place upon motor-vehi 
users a part of the burden of road maintenance wh 
their use of the roads causes is in the highest deg 
unwise. If those who benefit by the use of motor 
hicles are not willing to pay for at least a part of 
damage which they cause, the taxpavers as a whole 
certain to protest at the burden. Indeed at the pres 
day one of the largest problems of the engineers res) 
sible for road maintenance is to obtain funds suffic' 
to do the work which is absolutely necessary to pre 
expensive road surfaces from being entirely ‘destroyed. 
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Letters to the Editor 
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ethics andl Compensation of 
kEngineers from the Stande 
point of a Lawyer 


Sir—The editorial in your issue of Jan. 22 correctly 
nts out that the salary figures compiled by American 
Society of Civil Engineers do not represent a fair av- 


‘Citizen Engineer,” in the 


. 


age. The correspondent 

sue of Feb. 5, in commenting upon the editorial, ree- 

mimends a higher standard of ethics as a means of cor- 
ting an undesirable condition. 

‘The term 

id overworked terms in the language. An active writer 
engineering ethics, prominent in the American So- 

ety of Civil Engineers, whe would unquestionably con- 


‘ethics,’ however, is one of the most abused 


sider it unethical for an engineer to guarantee or assume 
the financial responsibility for the commercial success of 
anew design, in practice, had no scruples about reporting 
inder his own signature, on the same day, that the same 
railroad project would cost $17,000 per mile in his re- 
port to the promoting company, and $25,000 per mile in 
his report to the provincial ministry, for the purpose of 
securing a subsidy for the promoting company of $20,- 
HOO per mile. 

A member of the Joint Committee on Concrete and 
Reinforced Concrete, testifying in a patent suit for an 
employer desiring to demonstrate the action of reinforce- 
nent in the top of a slab, had no difficulty in conveying 
to the Court the information that this committee believed 
in the tensile strength of concrete in beams and _ slabs, 
and explained elibly that it only disregarded this valuable 
element of tensile strength in these rules as a mere mat- 
ter of Convenience in figuring. 

It would seem that the public might certainly appreci- 
ate and more richly reward a more universal exhibition 
of common ordinary old fashioned honesty and business 
progressiveness and fairness on the part of the engineer- 
Ing profession. 

It is evidently not good form or ethically conservative 
to consider seriously any new idea until it has reached 
the legal age of maturity, 21 years. This statement 
seems justified by the careful consideration of nearly all 
engineering-committee reports and especially by  engi- 
neering testimony concerning all concrete failures. Such 
testimony always shows that as certain old conservative 
rules have been followed by the designer, the design is 
ethically correct, and the blame must be attached to some 
inoffensive little chip or microscopic grains of sawdust 
located in some part of the work. 

Nothing could possibly he due to the engineer, for 
has he not indeed followed 21-vear old rules ? This being 
so, it can be only predestination or fate at the bottom of 
the unfortunate catastrophe: and no question of engi- 
neering judgment could possibly be involved in the se- 


he engineer. 


lection or arrangement of materials by t 
Fairness calls for the explanation that cases of such 
dishonestv as cited are extremely rare among? the best en- 


cineers. It is an unfortunate condition, however, that 
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the great majority of these really able and honest men 
are so absorbed in considering only technical matter 
that they do not cultivate business acquaintance; do not 
combine technical industry with business activity, and 
hence are for the most part under the direction of the 


jolly promoter, who has neither technical ability nor in- 


clination to consider technical questions, except in. tha 
superficial manner requisite to put up a plausible line 
of talk in selling engineering services. Such a promoter 
generally employs able engineers on a minimum salary 
to carry out such antiquated schemes as he has thought- 
lessly talked up to his client. This is an ethically com- 
mercialized engineering condition. 

The foregoing cynical effusion would only be complete 
if properly classified and duly labeled as the warped 
judgment of that most undesirable kind of a citizen 
that disturber of conservative 21-year-old ideas—known 
by the offensive name of 

A PATENTEE*. 

Chicago, Il., 

March 2, 1914 
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More Concerning Contractors’ 
Surety Bonds 


Sir—If an insurance man with no training as an engi- 
neer attempted to lecture engineers as to their shorteom- 
ings, he might create a great impression upon his fei- 
low underwriters but he would probably be received with 
derision by engineers. So when an engineer like Mr. 
Lincoln Bush attempts to lecture surety underwriters for 
their alleged shortcomings, his letter published in your 
issue of Apr. 9, p. 800, is more deserving of a tolerant 
smile than of serious refutation. Nevertheless, you will 
perhaps permit a surety underwriter to touch on a few 
of his points. 

It is quite true that “there is no regular uniformity 
in the amount of bonds specified hy engineers even 
though the hazard and character of the work is similar.’ 
Yet as nearly as we can find a definite complaint in Mr. 
Bush’s somewhat rambling disquisition, it is that sure 
companies ought to base their rates on the amount of 
the bond rather than on the amount of the contract. Mr. 
Bush savs that the surety companies “have united in re- 
requiring the contractor to take out a bond on the total 
amount of the contract.” This statement is simply and 
wholly false. Surety companies have not made any sueh 
requirement either singly or unitedly. They have, in 
fact, nothing to do with fixing the amount of bond. — Ta 
manv states the amount of bond on publie works is fixed 
hy statute. In other cases, it is fixed by the regulation 
of governing boards, administrative officers, boards of 
education, water-works, park, etc., and divers and sundry 
inferior commissioners or Officials of every sort. There 


*By addressing F. H. Drury, 1610 Fort Dearborn Building, 
Chicago, Ill., court records involving the railroad case and 
the concrete testimony will be furnished to any interested 
parties. 
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is no uniformity of plan or method and there is the great- 
est diversity of result. 

Under these circumstances, surety companies have felt 
that the only basis on which contract underwriting exper- 
lence could possibly be standardized is to fix their con- 
tract bond premium rates on the amount of the contract 
rather than on the amount of the bond. Mr. Bush com- 
plams of this purely on the assumption that it is always 
He thinks his clients would save money where 
But there are States and cities 


EXCESSIVE, 
small bonds are required. 
where bond is required in double the amount of the con- 
tract price and other States and cities where the bond is 
only 25% of the contract price. If the rate were made 
on the amount of the bond instead of on the amount of 
the contract, the premium charge on the same contract 
would be in one case eight times as high as in the other. 
Complaints of the present basis of fixing premiums are 
trifling compared to the outery that would be caused by 
such a change as Mr. Bush advocates. 

Mr. Bush speaks of the “good judgment of the engineer, 
who should be fully qualified to appraise the hazards con- 
nected with the work.” Tle should be, perhaps, but some- 
times he is not. _ see United States vs. Stone, Sand & 
Gravel Co., 177 Fed. Rep. 321, where the U. S. Govern- 
ment lost $225,000 on a contract for which it had only 
a $75,000 bond. 

Speaking generally, it may be said that the hazards 
estimated by an engineer are the engineering hazards. 
The hazards carried by surety companies’ bonds are a 
great deal more than this. Contract bonds to the Fed- 
eral and in many States the surety 
liable for the payment of labor and material employed on 
This liability extends to the payment of 
Hence the surety on the 


Government make 
the contract. 
indebtedness of subcontractors. 
bond of a general contractor may be liable for the debts 
of insolvent subcontractors whom the surety never bonded 
and never saw. The surety may become liable owing to 
the dishonesty, the speculation, the misfortunes, the in- 
competency or the death of a contractor. It may be lia- 
ble for the inadequacy of the contract price, for the in- 
solvency of subcontractors, for floods, fires, frosts, strikes, 
accidents, catastrophes and for the mistakes of engi- 
neers. 

The surety’s bond is much more than a mere undertak- 
ing that the project will be carried out. It fuarantees 
the debts of the contractor and it is used by him as a 
credit. It protects the private owner against 
It is a financial guarantee. Surety companies as 


basis for 
liens, 
a whole have never made money on this part of their bus- 
iness. There is little prospect that any money will he 
made upon it in the future. It constantly attracts new 
capital into the field of surety insurance by just such 
specious arguments as Mr. Bush’s letter and your edi- 
torial. The unvarying result in the past and one that 
may be expected equally in the future is that those who 
venture into the field of contract bonding will lose the'r 
money and become wiser and sadder men. 
Rn. HW. Towner. 

62 William St., New York, Apr. 21, 1914. 

Sir—I have read with considerable interest the letter 
of Lineoln Bush, concerning Contractors’ Bonding Com- 
panies, and vour comments in connection therewith, ap- 
rearing in ENGINEERING News, of Apr. 9, 1914. The 
srotest of Mr. Bush is timely and pertinent, as it is gen- 


ENGINEERING 











NEWS Vol. 71, No. 1 


erally conceded that the present procedure is 
satisfactory. 


far f{ 
The scheme which contractors are op 
ing under to guarantee the faithful performance of a 
tract and the payment of bills for labor and material 
costly one and is reflected in the total outlay of 
owner. 7 

It is a matter of common knowledge that the premi 
of one-half of one per cent. of the contract price is 
principal interest the Bond Company has in furnish 
a bond to a contractor. If the contract price is such 
to raise doubt in the mind of the Bond Company that 
work cannot be. executed for the sum proposed, the Bi 
Company requires the contractor to furnish a guarant 
or put up security sufficient in their opinion to prot: 
them from possible loss. In other words, if the Bo: 
Company -were called upon to perform the service | 
which they had been paid, they are at no risk as tli 
have ample protection. It would seem far better if thi 
contractor could furnish directly to the owner the same 
security which he would be required to furnish the Bond 
Company. Such security could be placed in escrow and 
the contractor would always be reaping the benefits of its 
earnings. This would also save the owner $500 per an- 
num on every $100,000 of contract price. 

Experience has taught us that when a Bond Company 
is called upon to complete an abandoned contract and 
to pay claims, the normal procedure has been for the 
Bond Company to make a settlement at a discount even 
though the bond is conditioned upon the payment in ful! 
of all claims of persons furnishing labor upon or fur- 
nishing materials used in the work. To obviate the possi- 
bility of a Bond Company settlement, and to insure legit- 
imate claims being paid in full, the common practice is to 
insert a clause in the contractor’s contract, stating that 
the sureties on the contractor’s bond will not be permitted 
to complete the work without the consent of the owner. 
With such a stipulation, the owner is in a position to de- 
mand of the Bond Company the terms under which it 
intends to pay claims, and if it proposes to make other 
than full payments, the owner may then pay claims, in 
which event the sureties would be liable to the owner for 
the damages sustained by him in making just and equit- 
able settlements. 

[11 most cases where a bond is required, the Bond Com- 
pany endeavors to have its form of bond used in prefer- 
The reason for 
The Bond Company is anxious to pro- 
instrument drawn in a manner to remove the 
danger of its ever suffering loss in the event of failure 
on the part of contractor to perform his obligations. The 
net result is that the Surety Company has been paid for 
a service which it never performs. 


ance to a form proposed by the owner. 
this is obvious. 
vide an 


A good bond should by its terms be such, that any 
change in the condition surrounding the work, any in 
crease or diminution in total cost, any changes or alte 
ations of the work or modification of the contract betwee) 
the owner and the contractor shall not act to release the 
sureties upon the bond. Further, a bond should be such. 
that if the contract is materially increased in amount, ad- 
ditional security may be obtained under it. It is believed 
that with these stipulations and with that above men 
tioned relative to not allowing a Bond Company to com 
plete the work without permission of the owner, tl 
owner may be reasonably secure. Considering the legis 
lative trend toward making the owner ultimately respon 
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te for claims, the contractor’s bond cannot be too 
shtly drawn, especially since the owner is called upon 
pay a good price for the service intended to be ren- 
red by the Bond Company. The engineer should always 
clude in his specification a form of contract and bond 
hich will be required of the suecessful contractor in 
der that there may be no misunderstanding relative to 
is feature. 

\fter a careful anaiysis of all the considerations, it 
ould seem far better for the owner, the contractor and 
hose supplying material or performing labor, if the speci- 
ication would permit a contractor to deposit in escrow, 
ash or securities, to be used to settle claims in the event 

of failure on the part of the contractor to satisfy them. 

The amount to be deposited would depend entirely 
ipon the terms of payment proposed. Take for instance, 

a contract of one million dollars. Assume, for the sake of 
argument, that $500,000 will be paid to labor and that 
$500,000 will go into materials. Assume further that 
payments will be made on the basis of 75%, as the work 
proceeds with a 25% retention. It is known that a con- 
tractor cannot long fail to meet his payrolls because the 
mechanics and laborers will not work if their wages are 
not forthcoming, obviating thereby great accumulation 
of debt in this direction. With the present leaning to- 
ward State Industrial Commissions, there is offered the 
owner further assurance that labor claims will be met. 
Therefore, in the event that the contractor’s price is low, 
or the work has been mishandled, resulting in abandon- 
ment or unpaid claims, the only bills to be paid are those 
for materials furnished. 

If the work has advanced to completion, and the ma- 
terial claims remain unpaid, the 25% retention and the 
escrow securities would probably afford sufficient funds 
for meeting all legitimate payments. In this instance, 
there would be at hand $250,000 retained payments and 
the securities. It would be proper in the case in point to 
have required the contractor to put up securities to the 
value of $250,000, which is just one-half of the amount 
of the bond normally required in such an instance. 

The enginzer’s and owner’s control over a piece of work 
under such a procedure is far more perfect because a 
contractor would be loath to do anything improper in 
connection with a contract when it is considered that his 
rights in the matter of the escrow funds would possibly 
be prejudiced. The writer has concluded, after extended 
experience in dealing with contractors and Bond Compan- 
ies, that one hundred dollars cash or security deposit is 
worth a thousand dollars of surety bond. 

In the event of dispute in the progress of the work or 
in the final adjustment of the contract, it remains only 
for the owner and engineer to stand firm. It will then 
he incumbent upon the contractor to take legal steps if 
he is being, in his opinion, unjustly treated. The burden 
of proof would rest with the contractor instead of the 
owner, since it is the contractor’s funds which are at 
stake. In case of the surety bond, however, the condi- 
tions are exactly opposite, inasmuch as it remains for the 
owner or the creditors to start suit to obtain justice from 
the Bond Company. 

By such a method, all doubtful bidders would be elim- 
inated first hand and the result would be that only bid- 
ders of sound financial standing would be in a position 
to submit bids. Clauses in the specifications could be 
drawn to provide that the owner would require escrow 
securities in amount not exceeding a stated sum, which 
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sum would be largely determined by the character of the 
work and hazard connected with it. The exact amount 
of security would thea be determined at the time the 
contract was let and would be such an amount, as, in the 
opinion of the engineer, was necessary. The bidder’s 
price and standing and the engineer’s estimate would 
constitute the factors to determine the amount of the 
cash or security bond. If, for instance, the bidder’s price 
was considerably below the engineer’s estimate, the 
amount of security required would approach the sum 
named in the specification, while to the contrary, if the 
contractor’s bid was such a one as to inspire the engineer 
in charge with confidence, the amount of security  re- 
quired weald possibly be less. 

There ovght to bea change in the present procedure 
for another reason and that is the difficulty experienced 
by an owner in making collection from the Bond Com- 
pany after he has paid the just claims and that experi- 
enced by creditors in collecting from a Bond Company in 
event that the Bond Company completes a piece of aban- 
donea work. 

[t is the exception when a Bond Company comes for- 
ward in good faith to make the proper settlement without 
litigation. The usual experience is a long-drawn-out 
fight with many legal entanglements. The large Bond 
Companies maintain a skilled corps of !awyers, while the 
smaller ones engage expert legal talent to conduct tech- 
nical defenses to avoid the payment of just and proper 
claims. There is no questicn whatever that in general 
the bond furnished by 2 Surety Company fails absolutely 
to serve the purpose for which it is intended. The sub- 
ject is one of extreme importance to all those interested, 
and it is hoped that the American Institute of Consult- 
ing Engineers will evolve a method to protect the owner 
and others which has more soundness and justness than 
the present one. 

A. Hl. Marxkwarr. 
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The New Orleans Bridge Project—The account of the re- 
vival of the project for a bridge over the Mississippi at New 
Orleans, in our issue of Apr. 2, 1914, p. 740, included a slight 
error. The following from E. L. Corthell corrects the error: 

“You state that the plans on which the propositions were 
made were from designs of the Phenix Bridge Co. This is 
not correct. They were from detail designs and quantities 
worked out by my then assistant, Mr. E. H. Connor, now 
President, Missouri Valley Bridge & Iron Co., Leavenworth, 
Ky. 

“The Phoenix Bridge Co. did later make a ‘modified can- 
tilever design,’ as well as a draw design, but they were not 
used in the competition in which entered Bonzano & Clarke, 
the Phenix Bridge Co., and for the foundation, Anderson & 
Barr and Sooysmith & Co.” 

J. B. K. writes: “I beg to inquire of your readers when 
driven wells were first used in our country for lowering the 
ground-water level in places where excavations for sewers 
or buildings were contemplated. T have a distinct recollectior 
of reading many years ago about the application of this 
process for facilitating the excavation of a sewer trench, but 
am unable to state the publication.” 


In the editorial comment in our issue of Apr. 30, on the 
86-in. submarine pipe line across the Narrows for the Cats- 
kill Water Supply, it was stated that the contract cost was 
in the neighborhood of $250 per lin.ft. This figure should 
have been $100 per ft. 


” 


Tn the article “Decay of Wood Posts Encased in Concrete, 
“Engineering News,” Apr. 23, 1914, the third last paragraph 
on p. 907 should read “The unit pressure is 316 and 373 Ib. per 
sq.in.” not “per sq.ft.,” as printed. 
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Water-lFiltration and Liquid-Chlo: - 
ime Plamt, Bound Brook, N. J. 


By CLYDE 


SYNOPSTS—A 2 000 OO00-aal. wer ] ah Y al water-fillra- 
lion ji ant of the / ressure lypre a with liguid- hlorine (ise 
inte ( lion asx a finishing process, Liquid chlorine in place 
of blear ij ing powde ie is comparalive ly new and tie dosing 
and regulating apparatus here described is particularly 


interesting. 


The borough of Bound Brook and South Bound Brook 
and a portion of Piscataway Township, N. J., are sup- 
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Section A-B 
Fic. 1. DerAIts oF MECHANICAL FILTER AND FILTER 
House, Bouxnpn Brook Water Co. 


plied with water by the Bound Brook Water Co. The 
consumption In these municipalities slightly exceeds 1,- 
000,000 gal. per day. The water is gathered on a drain- 
age area of 18 sq.mi., lving behind the Watchung Mount- 
ains. The water is collected in two storage reservoirs In 
the vicinity of Chimney Rock. The larger of these res- 
ervoirs has a capacity of approximately 5,700,000) gal, 
and the smaller a capacity of 1,600,000 gal. The eleva- 
,81 ft. above mean 
sea level. The average elevation of the boroughs supe 


. 
y 


tion of the spillway in each case is 1 


plied with water is something jess than 50 ft., the busi- 
ness portion of Bound Brook being less than 35 ft. 
The gathering ground has upon it some scattered farm 


houses but it is little traveled and contains po. sett] 


to 


ivil and Sanitary Engineer, 30 Chure St., New York City. 





Porrs 


ments. There are no cases of direct pollution, an: 
company has had little or no difficulty in keeping 
drainage area in a sanitary condition. The farms 
fairly large, and the company owns considerable ot 
land adjoining the reservoirs and brooks. 

In 1912, it was decided to install some method 
treating the water which had for 30 years or more 
supplied to the communities. Tt was thought advisabl; 


treat the water more for the purpose of removing the s 
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Plan "Pipe Pit 


pended matters following rainfalls, than for sanitary 
purposes. On most days of the year the water was clear 
and while B. Coli were usually present, they were not 
present in large numbers, nor were they present 1 
minute quantities of the water. For two or three day- 
following a rain storm, and depending on its violence, 
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ater carried soil washings to such a degree that the 
oirs did not properly remove them by sedimentation. 
isiderable study was given as to what type of treat- 
would give satisfactory results and at the same 
e economical in operation. It was not found pos 


to install either slow sand filters or mechanical 


rs without installing a pumping station to lift the 





Kia. 2. MecHanican Fivrers, Bounp Brook, N. J. 
(The filters were set up on their foundations before the 
building was erected.) 
water to the filters. These pumps were necessary as suf- 
ficient head could not be sacrificed to operate the me- 
chanical filters. This would be especially true at times 
when the water in the reservoirs was drawn down below 
the spillway, as happens in the summer. The filters 
would need to he built even with or below low water in 

the reservoir. 

Pressure filters were recommended and a_ contract 
was let for the installation of four 500,000-gal. Roberts 
pressure filters, giving a total capacity of 2,000,000 gal. 
per day, or an amount equal to twice the average rate of 
consumption. (See Fig. 1 fer details of filters and filter 
house and Fig. 2 for view of filter tanks.) 

Coagulation is obtained by the use of erystal lump 
alum. The coagulant is applied to the raw water auto- 
matically by bypassing a small amount of the influent 
through a pressure tank containing the crystal-lump 
alum. The water is bypassed into the tank with the 
use of pitot tubes, the upstream one being set against 
the current, and the downstream one with the current 
A valve on the bypassing tank permits the throttling 
down of the coagulant. A pet-cock is also provided so 
that samples of the solution can be taken and its degree 
of saturation determined. No soda ash is use? in the 
treatment of the water, as the alkalinity of the water was 
seldom found to be lower than 35 to 40. 

After filtration, it was thought advisable to ireat the 
water with a germicide in order to provide additional 
safety at all times. This disinfection is accomplished by 
the use of liquid chlorine. The chlorine gas is sup- 
plied directly into the main supply pipe leading to the 
borough, at a point just below the discharge from the 
last of the battery of filters. The apparatus employed to 
apply the liquid chlorine to the water is the Wallace & 
Tiernan apparatus, and is described by Mr. Tiernan at 
the close of this article. 

The plant was put in use on Oct. 18, 1913, but was not 
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finally accepted until Jan. 29, 1914, the operation of the 
plant being guaranteed for a definite period by the con- 
tractors. Pitometer measurements indicate that the plant 


1 


is treating 1,000,000 gal. of water per day. 

The disinfecting apparatus is set to use 1 Ib. of liquid 
chlorine per day. This is equivalent to 0.12 part per 
million. The liquid chlorine is purchased in tanks hold- 
ing 100 |b. each, at a cost of $10 per tank, or le. per 
ib, Ona basis of 1 Ib. per million gallons of water used, 
the cost of disinfection is 10c. per day. 
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Fie. 3. Liguip-CHLORINE CYLINDERS AND REGULATING 
APPARATUS FOR WateER TREATMENT, 
Bounp Brook, N. J. 


(Two cylinders of chlorine are attached to the flexible 
connection. The three-way valve is set to either side, and the 
valves on the cylinders of chlorine opened. Then the control 
valve is opened, till the flow meter shows that the desired 
amount of chlorine is being used. The pressure in the cylin- 
der from which chlorine is being released will remain prac- 
tically constant until the last drop of chlorine passes from 
the liquid to the gaseous state. Then when the pressure 
shown on the pressure gage falls to a certain set point, the 
three-way valve automatically throws over, cutting out the 
empty cylinder and at the same time cutting tn the full evlin- 
der of chlorine. This insures continuous operation of the 
apparatus. When the attendant comes around, say next day, 
and sees the three-way valve thrown over, he attaches a new 
cylinder in the place of the exhausted one. This new one will 
be automatically cut in when the second cylinder is used up 


The chlorine-flow meter is of the manometer type One side 
is connected ahead, and the other side connected after the 
orifice tube. The drop in pressure across this orifice iS 


shown on the manometer scale, which is calibrated empiri- 
cally in pounds of chlorine per 24 hours. The manometer-type 
gage is used in preference to the ordinary pressure gage, 
because it has no moving mechanical parts, and has greater 
sensibility over the entire range of chlorine flows. The ori- 
fice is made visible so that there need be no doubt as to its 


being clean at all times Being made of glass, it cannot 
corrode. Should it be necessary to increase or decrease _ the 


capacity of the apparatus, without altering the sensibility 
the glass cap is screwed off, and a larger or smaller orifice 
inserted, as need be.) 


In the operation of the plant at Bound Brook. the 
liquid-chlorine tank is kept on an ordinary platform 
scale, and the loss of chlorine from day to day is noted by 
the reduction in weight of the tank. In order to check 
the apparatus a run of 31 days was observed, during 
which time 32.5 lb. of liquid chlorine were used. On 
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the second run, 16 lb. were used in 14 days. During 


the third check run 7.5 were used in 7 days. 

The amount of alum used since the plant was put in 
operation has averaged 38 Ib. per day. 
The 


one of the four filters 


The filters are washed about every other day. 
that 
filtered 


connections are so arranged 
the 
three, although on one or two special occasions when the 


mav be washed with water from the other 


raw water has been espe lally turbid and silt has caked 
on the surface of the filter, it has been necessary to back- 


the filtered water 
is allowed to run to waste for from fifteen to twenty min- 


wash with raw water. After washing, 


utes. Usually after washing, a slight excess of alum is 


used in order to form a ‘overing on the sand more 


qui kly. 
The following analysis made on Mar. 14, 1914, is a 
typical analysis since the plant has been in operation : 
Treated, Wood- 


Raw, Filter House house’s Restaurant 
1 day 2duyvys 3days lday 2days 3days 
l’osttive 0 l 2 0 0 0 
Negative 9 3 2 10 10 10 
Doubtful | 6 6 0 0 0 
Acid 0 1 0 0 
Other IS | 0 13 
37 dexzrees 79 254 ‘ 5S 
2 duys {days 6days 2 duys 4days 6 days 
20 degrees . 2280 Spreader : 23 660 Sou 
Chemicals used, alum and chlorine; alkalinity, 24: tur- 
bidity, 6 
Raw water taken frem the tap on the 16-in. inlet pipe in 
the filter plant; treated water, taken after the application of 
the chlorine, is from a tap downtown. 
In the test for B. Coli, lactose peptone bile is used. Ten 


tubes of the bile are inoculated with 1 c.c. each of the sample, 
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and incubated at 37° C. for three days, and the amount of gas 
noted each duy and recorded. Tubes containing over 25¢ 


of gas are recorded as positive, less than 25% as doubtful, and 


no gas aS negative. 

The cost of the filters was $10,600 and of 
the building, connections and appurtenances was $5700, 
making a total of $16,300. 


installed 


The contractors for the fil- 
ters were Louis Wheelwright & Brother. ‘The build- 
ing was erected by the company, under the supervision 
of Mr. Runyon Field. Walter C. 
engineer for the writer. 


Bowen was resident 
The chlorinating apparatus in the plant is described in 


the following article by Mr. Tiernan. 
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Description of Liquid-Chlorin 
Regulating Apparatus, Bound 
Brook Water-Works 
By M. F. Trernan* 
The apparatus is of the manually operated type (s 
It treats 1,000,000 © 
of water a day and has a maximum capacity of 8,000.01 


Fig. 3 and its descriptive note). 


val. with the one orifice. 

The arrangement of the chlorine-measuring orifice 
conjunction with the temperature compensator rence 
the method of chlorine measurement simple and accurat 

The way of introducing the chlorine into the water <4 
serves mentioning. The chlorine diffusor is made of cai 
The natura 
pressure of chlorine in the cylinders forces the chlorin: 
vas through the diffusor in the most minute 
These, because of their fineness and area of distribution, 
and the fact that they are introduced into the wate 
under pressure, 


borundum sponge of very fine porosity. 


bubbles 


go immediately into solution, according 
to the well known chemical law of the solubility of gase< 
under pressure. 

Without going into the chemistry of chlorine and its 
use Im Water disinfection, it is clearly evident that the 
greatest efficiency in its use will be obtained by tntro- 
ducing the chlorine in its most potent state directly into 


the water being treated. Chlorine gas in the presence 


of moisture is extremely corrosive, and will attack prac- 
tically every known metal, even vulcanite, or hard rubber, 
being disintegrated. In the dry state, it is not nearly <o 
active, and there are several metals that stand up very 
well: steel, platinum, nickel and copper. By the above- 
described method of disinfecting water by chlorine, every 
part of the central apparatus is kept perfectly dry, and 
free from corrosion. There is no danger from freezing, 
and the chlorine gas is introduced into the water in its 
most potent state. This means efficiency 
of operation. 


and economy 


The accompanying chart (Fig. 4) of operation shows 
the method of control that enables the attendant to set 
the chlorine-flow meter so as to get the required amount 
For ex- 
ample: It is desired to add 0.12 parts chlorine per mil- 
lion parts water, when the flow of water is 1,000,000 gal. 
a day: From the intersection of the vertical line from 
the figure “1,” at the bottom of the chart, with the hori- 
zoutal line from the figure “0.12” at the left side of the 
chart; follow the oblique line to the right-hand side of 
the chart. The figure at this point “1,” is the number 
of pounds chlorine necessary to give 0.12 parts chlorin 
per million parts water on a flow of 1,000,000 gal. a day. 
The calibrations on the right and upper sides of the chart 
are the same as are those on the chlorine-flow meter of 
the apparatus. This chart saves all computations by the 
attendant for varying flows of water or chlorine. 


of chlorine for any particular amount of water. 


. 


Water-works Supplying Cities in India provide a_ very 


small per capita allowance for the population according to 
American or even European. ideas. “The Engineer,” de- 
scribing a new water-works system recently completed for 
the city of Gaya says: “The quantity of water to be pro- 
vided is 12% gal. per head for 100,000 persons. This is a 
generous supply for an Indian provincial town. No town 
in Bengal, except Calcutta and Darjeeling has so large a per 


capita allowance. The majority of Indian water-works sup- 
ply from six to ten gallons per head of the population served 
and cities only give between two to four 


gal.” 


some 


*Of Wallace & Tiernan, 136 Liberty St., New York City. 
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sctric Water - Works Pumps 
\eplacing an Old Steam Ime 
stallation at Baldwimns- 
ville, N. Y. 


ic old steam pumping equipment of the town of 
i}; dwinsville, N. Y., was replaced during the past vear 

electric-driven centrifugal units, under conditions 

i make the work oj interest to all having supervision 
yi -mall or old water-works pumping plants. 


Fic. 1. 


INTERIOR REMODELED BALDWINSVILLE 


PUMPING STATION 





In this plant, there were two compound double-acting 
duplex steam pumps (12- and 22-in. steam cylinders, 10- 
i. Water piston, 18-in. stroke). These machines pumped 
irough 12-in. street mains to a standpipe about 1144 
miles away. The standpipe was 50 ft. high and 25 ft. in 
liameter, serving to equalize short peak drafts and to 


\ 


Kl2~< 
ELEVATIONS OF 


PUMPING EQUIPMENT AT 


arry the night supply at times. The boilers of this 
lant, which was some 20 years old, had been showing 
igns of decrepitude and opportunity was seen by the 


uperintendent of the local electrie plant (Seneca River 
ower Co.), Geo. W. Pulver, for securing a favorable 
umping load. After a couple years of educational work, 
ie town accepted a proposal of the power company to in- 
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stall two motor-driven centrifugals and to receive $200 
per month for five years—at the end of which time the 
plant would become the property of the town. In mak- 
ing this proposal, the superintendent of the local com- 
pany had taken as a basis the expenditures for the plant 
as shown in the town reports for several years (averaging 
from $2300 to $2500 per vear). The energy charge was 
taken at $130 per month, and the $70 per month addi- 
tional served to pay the carrying charges of the installa- 
tion and barely return the investment (approximately 
$3500) at the end of the contract. The company hopes, 
of course, to secure a contract for the supply oy current 
after the plant becomes the property of the town. 

The new equipment, shown in the accompanying fig- 
ures, Comprises two two-stage 6-in. (discharge opening) 
centrifugal pumps, bronze fitted, each direct connected to 
a 40-hp., 25-cyele, 
run at 1450 r.p.m. 
100 gal. per min. 
lb. normal. 


pump to prevent interference, but each delivers to a com- 


2000-volt induction motor. The pumps 
with a suction lift of 15 ft. and deliver 
at a discharge pressure of about 86 
Independent suction lines were run to each 


mon discharge. The old machinery was left in place (and 
is kept in repair for emergency service). A hole was cut in 
the engine-room floor to form a pump pit. A reinforced- 
concrete platform was built above the basement floor to 
support the new pumps just above the pipes. A three- 
phase three-wire line runs from the pumping station to 
the power plant and the pump is started and stopped 
from there, no attendant being required in the pumping 
station. 
enables 


A change-over switch in the pumping station 
the load to be put either unit. The 
machinery is inspected and oiled once or twice a day, 
however, by The pumps run 
some 12 to 15 hours per day at present and mostly 
in off-peak of the plant. It was in- 
tended that they should operate entirely in nonpeak hours 
but adverse conditions have prevailed. For instance, 1913 


on 


power-company men. 


hours power 


was a very dry season and the water customers (not 
metered) drew much more than usual; then also the past 
Winter was very cold and the people let their water outlets 


5 












tL 


Se 


BALDWINSVILLE, N. Y., SHOWING OLD AND NEw UNItTs 


run all night to prevent freezing. The present ordinary 
daily energy consumption is 600 kw.-hr., but this has oc- 
casionally run up to a maximum of 900 kw.-hr. 

The layout of the new pumping equipment was made 
by Carl Lager, Superintendent and Mechanical Engineer 
of the Morris Machine Works, Baldwinsville (which firm 
built and installed the units). 











Locating Leaks in Water Mains 
Meams of the Water-lilame 
mer Diagram 
By Metvin L. Encert 
is closed 
The 


water-hammer has been applied to this phenomenon. If 


When the valve at the end of a long pipe line 


suddenly, great pressures may be caused. term 


the valve could be closed instantly all of the water in the 
the instant. The 
laver nearest the valve would stop first, then the next 


pL pre would not be stopped al same 


laver and so on until the impul-e has traveled through 
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[LLUSTRATING PRESSURES 
VALVE IN PIPE 


LEAK 


DIAGRAMS 
SND VELOCITIES ON CLOSING 


Figs. 1-a To 1-D. 


LINE HAVING 


the entire pipe line. As each layer of water is brought to 


rest, Its oressure will, of course, be increased, The Ve- 
the 


the same as the velocity of transmission of sound in the 


locity of the transmission of pressure wave will be 


water in the pipe, and will vary between 3400 and f700 
ft. per sec., depending upon the material of the pipe and 
upon the ratio of the thickness to the diameter of the 
pipe. 

It has been found that for any given pipe, the amount 
of the water-hammer pressure is a constant times the ex- 
tinguished velocity. The constant 


culled the water-hammer coefficient) Varies directly with 


value of this (also 
the velocity of transmission of the pressure wave, and for 
cast-iron pipe used for water-supplies has values between 
{5 and 63. For cast-iron pipe between 6 and 16 in. in 
diameter, the average value of the constant is about 55. 
That is, the water-hammer pressure caused by the sud- 
den closure of a valve at the end of a long pipe line, in 
Ib. per sq.in., is 55 times the velocity of the water in the 
pipe before the valve was closed, in ft. per see, 

Fig. la represents a pipe line in which there is a leak. 
The flow the 
and the leak is vr — w ft. 


between ource (reservoir or large pipe) 
, and between the leak 
and the valve is v ft. per sec. Fig. 1b shows the conditions 
in the pipe line a short time after the valve at the end is 
suddenly closed. The velocity of the water near the valve 


per sec. 





*A paper read before the Tilinois Water Supply Associa- 
tion, March, 1914. 

+Assistant Professor of Theoretical and Applied Me- 
chanics, University of Illinois. 
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has been extinguished and its pressure increased 

per sq.in. (/i heing the water-hammer coeflicient ) 
the is 1 ft. an 
velocity of propagation of the pressure wave is Z ft, 
the leak //Z se 


Since the original pressure 


the distance from valve to the leak 


sec., the pressure wave will reach 
after the valve closed. 
leak allowed a quantity of water equal to Aw eu.ft. 
sec. TO escape, it is evident that a higher pressure 
cause a greater quantity to flow. The extinguished 
locity between the leak and the source will therefor 
less than wv ft. Hence the water-hammer pres: 
generated in this part of the pipe line will be less 1 


hv |b. per sq.in. 


per sec. 


A wave of reduced pressure will th 
fore travel from the leak toward the valve. Fig. le shi 
the conditions a short time after the pressure wave 
passed the_leak. The wave of reduced pressure will rea 
the valve 2/7/Z seconds after the valve closed. — Fig. 
shows the conditions a short time after the wave of 1 
duced pressure has reached the valve. 

The water-hammer diagram is a graphical represent; 
tion of the pressure in the pipe line near the valve for : 
time after the valve is closed. In the experiments mai 
by the writer the diagram is obtained by having the pen- 
cil of an indicator trace on a sheet of paper wrappe 
around a drum driven at a uniform rate by an electri: 
motor. Another pencil attached to an electro-magnet 
makes a time record. A view of the apparatus is shown 
in Fig. 2. 

Fig. 3 shows the characteristic features of a water-ham 
mer diagram taken at the end of a pipe line in whit 
there isa leak. The first rise of pressure as the valve be- 
gins to close is shown at A. The indicator pencil reaches 
B when the valve is fully closed. The pressure then 1 
mains practically constant until the effect of the leak is 
registered at C. The distance A’C’ 
for the pressure 


represents the time 


required wave to travel from tli 





Fig. 2. 


VIEW OF APPARATUS USED By M. L. ENGER IN 
1906 tro Oprain Water-HAMMER DIAGRAM 


valve to the leak and back to the valve. If the velocity o! 
transmission of the pressure wave is known, the distanc 
from the valve to the. leak is easily computed. The dif- 
ficulty in the use of this method is in the determination 
of the velocity of transmission Z of the pressure wave. 
The velocity of the pressure wave will vary somewhat ac- 
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Another 
d whieh avoids the necessity of determining the 
of Z is as follows: When the indicator pencil 
es E the first relief of pressure due to the source 


to the amount of air in the water. 


siaidtdeiiiiaaligieaiiaa AT /MOSPHCFIC Y i ¥ a 
Te fac : eons 
3. CHARACTERISTIC FEATURES OF WATER-HAMMER 


WAGRAM AT Enp or Pipe Line Havine «a LEAK 


The distance A’E’ therefore represents the time 
ired for the pressure wave to travel from the valve 
If the length of the 
line from the valve to the source is L, the distance 


e source and back to the valve. 
the valve to the leak can be determined by propor- 


3 £8 3:it ADs 2S 
the writer’s experiments, much more consistent re- 
- were obtained by this method than by the use of the 
city of transmission of the pressure wave and the 
required for the pressure wave to go from the valve 
ie leak and return as scaled from the diagram. 
Che following values are taken from experiments made 


he writer in 1906. The last two were measured from 


second diagram shown in Fig. 5 


Caleulated distance, ft. Actual distance, ft. 


64 72 
70 72 
oil 381 
835 381 
375 88] 
262 265 
265 265 
116 113 


The quantity of water discharged from the leak can 


so be determined from the water-hammer diagram. 


‘| expression for the velocity of flow in the pipe due to 


leak Is: 
P P 
h 


w= - — 


ti - + Fr. 1) 5 om ; 
9 p 


P is the amount that the pressure is increased due to 


water-hammer, 7”, is the amount that the pressure at 


valve is above the original pressure after the return 
e from the leak reaches the valve; p is the original 


ssure at the valve: 7) is the water-hammer coefficient. 


Fetcocks open i[3and 265 from valve \ 
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5. Warer-Hawuer Diacrams TAKEN By M. L. 


ENxGer at UNiverstry or ILLInois 1x 1906 


\ number of values have been computed from the equa- 


n, and the results have been plotted in Fig. 4. It was 
umed that P = 55 Ib. per sq.in., p = 40 Ib. per sq.in., 


that h = 55. It will be seen from an examination 
he curve that even small leaks will produce a notice- 


e fall of pressure on the water-hammer diagram, 
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The first suggestion that the water-hammer diagram 
could be used to determine the location of a leak was 
made by Prof. Joukovsky as the result of a series of ex- 
periments made in 1897 and 1898 for the water-works de- 
partment of Moscow, Russia. He published a monograph 
(Sioss in Wasserleitungsrohren) in 1900. A translation 
of this paper, somewhat modified, was published in the 
Proceedings of the American Water-Works Association 
in TIO, 
in the Hydraulic Laboratory of the University of Ilinois. 
Fig. 5 shows two diagrams taken at that time. 


Experiments were made by the writer in 1906, 


In using this method for determining the loeation of a 
leak, the following suggestions are made. The quick- 
closing valve should be at the end of the section of pipe to 
be tested. This can be accomplished by tapping the main 
close to a valve, the valve in the main being kept closed 
during the experiments. The pipe leading from the main 
to the quick-closing valve must be large enough so that 
a Water-hammer pressure at least as great as the static 
pressure can be caused by the sudden closure of the valve. 


The indicator should also be connected at this point of 








city (w)in Pipe due to Flow from Leak, ft. per sec 


Fic. 4. Watrer-HAMMER CURVE 


the main, or to the pipe containing the quick-closing 


valve. If possible, the method of proportional distances 


should be used. The distance to the source (large main) 


should be measured. A hydrant partly open will make 


a good reference point in case the main on which the ex- 
periments are being made is very long. When the method 
ot proportional distances is used, it is not necessary to 


know the speed of the paper. It is only necessary that 


the paper travel at a uniform speed while the diagram is 
being taken.* 


Paying for Pavement Repairs and Renewals-—A new pav- 
ing law has recently gone into effect in Syracuse, N. Y., 
which provides that in case of a street paved with vitrified 
brick or blocks, or sandstone or granite blocks, a sum in 
addition to 331% of the cost of surfacing, as fixed by the 
common council and approved ty the board of estimate, to 
be equal to the cost of repairing at least 37%% of the 
superficial area of the paved surface, exclusive of the rail- 
read strip, shall be borne by the city at large. 


*For other recent articles on this same general subject 
see the following—FEd.: 


‘A New Device for Locating Leaks in 
Based on material from N. W. Akimoff 


d Water Mains 
[The Pulsograph.] 
“Eng. News,” Sept. 11. 1913: p. 515 


and W. W. Brush. 1! 
“A Diagram for Computing Water-Hammer Pressures.’ 
By Frank H. Carter. “Eng. News,” Sept. 25, 1913: p. 616. 
“The Calculation of Water Hammer Pr ‘s Letter 
from S. L. Berry. brought out by letter from Mr. Carter. 
“Eng. News,” Dec. 4, 1913, p. 1144 
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Methods of Flood Preventior 


by 


SYNOPSIS 


S. Bngineers, which has been for a year past investigating 


Major Oakes isa member of a Board of U. 


the flood of a year ago in the Ohio Valley and measures 
for preventing similar disasters in the future. Tis paper 
helow discusses all the possible means of flood prevention 
ane PS per tally the reservowr syste me, showing the condi- 
lions which limit the use of reservoirs. The small valu 
0; unde ie loped water power and the Con flict he tween the 
use of reservoirs for flood storage and for power develop- 


Ii- 


; ee sha 
nally, the work and conclusions of the Army Board on 


ment and maintenance of low-water flow are shown. 


llood Preve nlton are le N¢ ribed. 


& 


1 
+ 


In general, engineers fail to take the predominant part 


in the discussion of national problems to which their abil- 
them. Their modesty 


and understanding entitle 


seems to increase with success and attainments so that 


ities 


when the voice of one of them is heard on public ques- 
tions, it is often likely to be that of the mediocre, the 
crank, or the man with an axe to grind, rather than that 
of the successful, studious and experienced practitioner. 
On such subjects as the construction and government 
ownership of railroads and public utilities, the improve- 
ment of harbors and waterways, and projects for flood 
protection, engineers are peculiarly fitted to form opin- 
ions and their knowledge on such subjects should make 
them the leaders of public opinion. 

Flood-prevention measures must reduce precipitation, 
retard runoff, or increase the capacity of the channels. 
Runoff may be retarded by the retention of precipitation 
on or in the grounds, or by the use of reservoirs. Sev- 
eral means of holding the precipitation where it falls 
h; ve heen proposed, such as deep plowing, eontour plow- 
ing and forestation. But, with a like that of 
March and April, 1913, where in certain localities on 
the Ohio, over 11 in. of precipitation occurred, it is very 


storm 


doubtful if more than a very small portion could be held 
in the. soil, even if plowed deep. 

Contour plowing is a term applied to the method of 
plowing which creates ridges following the contours of 
the land and forms, as it were, terraces in such a man- 
ner that water will be held where it falls. This method, 
or perhaps a modification of it by the use of small dikes, 
is used extensively in foreign countries such as Japan 
and the Phillipines where there is an excess of rain in 
one season to be followed later by a season of drought. 

In the Eastern and Middle Western states, these meas- 
and 


not for agricultural 


while, if used extensively, they would retard runoff Ta 


ures are necessary purposes, 
some extent, they are impossible of control by the United 
States, 

This 


proven that forests exert, on the whole, a very beneficial 


brings us to forestation. Even if it could be 


effect, if is impracticable to convert fine agricultural land 
ito forests. 

Another objection to this method is that the formation 
of a humus sufficient to have its maximum effect in ab- 


*Greatly condensed from a paper read Apr. 21, before the 


Engineers and Architects Club of Louisville, Ky. 
+Major, Corps of Engineers, U. S. A. 
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sorbing rainfall requires a very long period, probab 
least a century. For these reasons, it seems to mi 
wise and inexpedient to advocate reforestation as a me 
floods. 


mentioned 


Ol prevention of 
The 


tarding runoff is by the use of reservoirs. 


method of 
We have hi 
much of this subject within the last few vears, and it 


last and most feasible 


become a popular remedy for the prevention ot flo 
It is apparent to anyone that if the water of a flood 
be held in reservoirs and allowed to escape slowly, 
damage would occur. Therefore, without understand 
the immensity of the problem, the ordinary man tli 
he sees a remedy for floods and proceeds to become 
advocate of what has come to be known as the reser 
method of flood prevention, 

There are, without doubt, many localities that may 
protected by a reservoir or reservoirs. For instance, 1 
engineers emploved by Dayton, Ohio, have announce 
their project for flood protection on the Great Miami 
River, where the conditions are stated to be particular! 
favorable for the creation of reservoirs. The drainayi 
area above Hamilton is 3540 miles, and the 
control about 2650 square miles. The dams vary 
height from 50 ft. to 130 ft. The estimated cost is $17. 
000,000, 


reservolls 


In like manner, several of the projects studied by the 
engineers employed by Columbus, Ohio, included reser 
In these projects. 
taken 


voirs to detain one-third of the runoff. 
the remainder of the 
channels of increased capacity. 

The Pittsburgh Flood Commission has studied the sub- 


runoff is to be care of by 


ject in connection with flood protection for their city, an 
they have evolved a plan which appears to provide against 
future floods at Pittsburgh. The drainage 
area above Pittsburgh is 18,900 sq.mi., and the estimated 
cost of the system is $34,000,000, there is 
to that too 


disastrous 


However, 


grave reason helieve this estimate is much 
small. 

These cases, particularly the first, represent the pos- 
sible and practicable use of reservoirs, on small streams. 
where sites for high dams of small length may be found 
When one comes, how- 
ever, to consider the prevention of floods in a river sys- 


tem like that of the Mississippi, or even of the large trib- 


near the points to be protected. 


utaries, the problem becomes exceedingly diffieult. 
Cok. C. 
Army, President of the Mississippi River Commission, in 


McD. Townsend, Corps of Engineers, U. 3. 


an address before the Drainage Congress in the spring of 
1913, stated: 

To 
banks 


the 
required a 


have retained 1912 
would the 
Cairo, Tll., having an area of 7000 square miles, slightly les 
than that of the State of New and a depth of 
15 ft., assuming that the reservoir was empty when the riv: 
attained a bankfull Cairo is the legical location fo 

reservoir to regulate the discharge of the lower Mississippi 


within its 
Vicinity of 


flood of 
reservoir in 


Mississippi 
have 
about 


Jersey, 


Stage. 


It will not only control the floods from the Ohio, but als: 
the discharge from the Missouri and upper Mississippi. B 
if the reservoirs be transferred from the mouths of t! 
tributaries to the headwaters, their capacities must |! 


largely increased. 

It is not to be supposed that the people of Tlinois an: 
Missouri would be willing to have a portion of their teri 
{ory as large as the State of New Jersey turned into 
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In this connection, it should alse be remem- 
d that at the headwaters of the Mississippi, there is 
largest artificial system of reservoirs in the world, 
ha capacity of 93,000,000,000 cu.ft. 
e been successful in slightly increasing the low-water 
harge of the Mississippi River above St. Paul, and 


Vor. 


These reservoirs 


in reducing floods in that portion of the river; but a 
ndred miles farther downstream, it i3 impossible to de- 
t their influence during either high or low water. 
The Ohio River, in which we are more particulaly in- 
At Louisville, 
r instance, the maximum discharge is 790,000 cu.ft. 
At the mouth of the Ohio, the estimated max1- 
Let 

see what effect the system of reservoirs proposed for 
the protection of Pittsburgh would have had at Louis- 
i!le during the flood of March-April, 1913. The Pitts- 
irgh Flood Commission proposed the construction and 


rested, has a vety large flood discharge. 


r sec. 


um discharge amounts to 1,400,000 cu.ft. per sec. 


neration of seventeen reservoirs whose total capacity is 
pproximately 59,500,000,000 cu.ft. The amount of water 
flowing past Louisville during the day of maximum 
lcight was approximately 67,392,000,000 cu.ft. The pro- 
posed reservoir system, therefore, would have been more 
than filled by one day’s flow at Louisville, if we assume 
that the dangerous flood height at Louisville is 5+ ft., 
8 then, to have kept the river below that height during that 
flood, a storage capacity of 7300 square mile feet, equal 
. to 200,000,000,000 cu.ft., would have been required, or 
over three times the capacity of the proposed Pittsburgh 
system, 
\nother illustration he taken from the Wabash 
The which I have charge had just 
Dn ‘completed the field work of a survey of this stream be- 
tween Terre Haute and the mouth at the time of the 1913 
ih) fiood. To have reduced the flood height one foot during 
ten days would have required a reservoir capacity of 
\s1 26.000,000,000 cu. ft., 


may 


ts, River. offices of 


or a reservoir approximately 100 
ry “q.mi. In area, with an average depth of 10 ft. To have 
the Wabash River within its banks at Mt. Carmel 
Is between the dates of Mar. 25 and Apr. 21, would have 
[oo required a storage capacity of 260,000,000,000  cu.ft., 

umounting to 9300 sq.mi.-ft. 


eu hept 


This would have required 
Os a reservoir or reservoirs having an area of 930° sq.mi., 
Ns. with water at average depth of 10 ft. 
nid If the headwaters of 
W- the tributaries, then sufficient capacity must be provided 
= on each of the tributaries to allow for its maximum flood. 
ik This capacity will be many times the capacity estimated 
from the discharge of the main stream, because floods are 


reservoirs are to be located on 


s venerally caused by the flow from a number of. tribu- 
iN taries, but seldom from the flow of all the tributaries at 
rol their maximum stage. Thus each individual tributary 
must be treated and reservoirs must be so operated that 
they will be empty when needed and when full they must 
ee he emptied slowly so as to prevent the piling up of water 
you in the main stream. 
5 A marked defect of this system is the possibility that 
ent one storm may follow another so closely that at the time 
als if the second the reservoirs will be full and n. ¢ available 
; or storage purposes, 
Reservoir sites are, in general, extremely costly. The 
l‘ittsburgh Flood Commission cstimated the cost of its 
au roposed system at $21,000,000, but a Board of U.S. 
T \rmy Engineers, in reviewing the report, found that 
tO 


and and property damages were underestimated by $13,- 
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000,000, so if their other estimates were correct, the cost 
would be $34,000,000. 

If a complete reservoir system were practicable for the 
Ohio River, some idea of its probable magnitude may be 
gained from the facts that the area of the basin of the 
Ohio Valley is 204,520 sq.mi., while the drainage area of 
the rivers above Pittsburgh just referred to is but about 
18,920 sq.mi., or the Assuming 


that the cost per square mile would be the same as that 


about 9% of whole. 
for the Pittsburgh system, the total cost of providing res- 
ervoirs for the Ohio River would be $378,000,000. 
However, the Pittsburgh project is based on the as- 
sumption that certain portions of the drainage area do 
not contribute excessively to floods at Pittsburgh and the 
projected reservoir 10,152 
tle over one-half of the drainage area. 
mistaken ? 


control only sq.mi., or a lit- 
May they not be 
May not unusual conditions cause floods from 
My 
oWn opinion is that a project that controls only one-half 
the drainage area is not certain, and that there is grave 
possibility that floods may come from the uneontrolled 
territory. 


the area not controlled hy the projected reservoirs ? 


To really protect, the whole drainage basin 
must be considered, and if that should be done, the esti- 
mated co:t of the Pittsburgh project would be $60,000,- 
000, and basing our estimate on that amount, the cost 
of protecting the lower reaches of the Ohio would be 
about $600,000,000. This last estimate does not take 
into consideration the probable ereater value of land and 
improvements in such states as Ohio, Indiana and Thli- 
nois. If we base our estimate on the cost of the reser- 
voirs propo ed about Dayton, the cost for the whole Ohio 
River Basin would be $992,000,000, 

Is it advisable to start the Federal Government on a 
project of this magnitude for the Ohio River? How about 
the Mississippi, the Missouri, Tennessee, Cumberland, 
Arkanse:, Red, the rivers on the Atlantic seaboard. the 
Colorado, Columbia, ete.? Where is the money to come 
from ? . 

The advocates of reservoirs for flood protection for a 
large river like the Ohio, claim that the water stored in 
reservoirs may be used to produce power which may be 
sold to the public, thereby reducing the cost of flood pre- 
vention and may also be used to increase the low-water 
flow of streams, thereby improving navigation. In esti- 
mating the value of power, too, the theorists always as- 
sign to it a very high value. . 

A common fallacy, or perhaps it deserves a worse name, 
is to take the total fall of the river, an average discharge 
near the mouth, and then compute the theoretical horse- 
power, assume 80% of the theoretical as available horse- 
power, give it a value of $20 or $25, and thus arrive at 
the saving that may be made by storing the water and de- 
veloping power. Such statements with a few “ifs” seat- 
tered in can be made to look well, but their effect on the 
unscientific reader is to convey an entirely false impres- 
sion and are in effect unwarranted statements, particu- 
larly as the cost of the plant to be installed is never con- 
sidered. 

Many rivers with considerable fall and discharge, can- 
The Ohio 
is an example, with its length of 967 miles, its total fall 
from Pittsburgh to Cairo of 420 ft. and enormous aver- 
age flow, there is not a single point on the river where 
power can be developed as a commercial proposition. The 
cnly point worth investigating is at Louisville, and even 


not be used to develop power commercially. 





here the time has not arrived when water can compete 
with coal or gas for power, Mr. Leighton in advocating 
his reservoir scheme considered the conditions at Louis- 
\ he as Tollo < 

It s been estimated that if the tributary basins were 
CONSELY up to their maximum, the fall at Louisville would 
be at least 22 ft For purposes of safety we will consider 
only 18 ft. available Now, the capacity of the reservoirs 


proposed in this paper, on the Ohio tributaries above Louis- 


ville, is such as to provide for a flow at Louisville during six 
t mths of the year, of 67,000 e.f.s. The unconserved drain- 
re area above Louisville may safely be expected to provide 
at least an equivalent amount during the remaining six 
months of the year Considering, then, an assumed flow of 

‘ } 


and an 1S8-ft all, there is indicate. 


67,000 ¢.f.s. at Louisville, 

an available horsepower of about 110,000 This figure in- 
olves only 8007 efficiency on power wheels. This amount 
figured at $20 per norsepower-year, is equivalent to 95 in- 
ee e ol $73,000,000 


Do vou see how it is done? Te makés certain as- 
sumptions that sound plausible enough to the reader who 


has no eXact knowledge of eXisting conditions, assumes a 


value of $20 per horsepower-year, and arrives at a start- 
ine conclusion, which if true, would show a remarkable 
ck of business sense, not only among our ollicials, but 
ong the business men and water-power experts of the 
country. 


he average flow past Louisville last vear was 75,000 


‘| 


cu.ft. per sec. During an ordinary year, it is probably 


about 67.000 cu.tt. per sec. According to his assulp- 

} Sha , ] a 
tion. therefore, everv cubic foot of runolk of the basin 
above Louisville would have to be conserved and regu- 


; davill 
luted with particular reference to Louisville, 


so that ex- 
actly the average amount should flow by at every second 
Ii the 


decrease, and the horsepower would decrease, 


of every day. 


flow should increase, the head would 


as it would 


givo if the flow decreased. Such control and regulation 
are impossible unless the reservoir dam be built at Louis- 
\ lle. 


Again, 


ted districts where t] lamc and nower plants are 
congested districts Where the dams and power plants are 


power is not worth S20 per vear except im very 


already constructed. On the Kentucky River, we olfered 


1000 hp. average at each of three different dams, with 


1S-ft. head, for S] per vear per horsepower, and the pro- 


fell through. On the Muskingum, there are more 


taking advantage of 


river, and the 


than a dozen plants installed and 
that 


per Year per 


the heads at dams in rental varies 


from $2 to S4 horsepower. I tried to raise 


the price slightly in several cases, and the users gave up 


eer mm . ° ] 2 
their leases. The water-power question at Louisville has 


heen investigated, and under present conditions it is not 


commercially possible to use it In competition with power 


a veloped from coal or Yas. 
for 


Compare the price quoted above, $20 per annum 


horsepower, assumed as the value to the United States 
by Mr. Leighton, and even higher prices assumed by less 
responsible writers with the following scale of prices 
adopted by the Department of Agriculture, Forest Ser- 
vice, in their power agreements for the use of water: 

The gross operation charge for any year shall be eal- 
culated as follows, by the Forester I the basis of the 
uantity of electric energy generated in such year at a 
maximum rate which sl 1 not exce tl following amounts 
per thousand kilowatt-hours (kw.-hr.) For the first year, 
° for the second year tc.; for the third year, 6c.: for the 
‘ th ear, Se.: f¢ the fifth y r, 10¢ for the sixth to tenth 
vears, inclusive, 12%4c.: for the eleventh to fifteenth years, 
inclusive, 17%c.; for the twenty-first to twenty-fifth years, 
inclusive for the twenty-sixth to thirtieth vears, in- 
elusive 221,¢.; for the thirty-first to thirty-fifth years, in- 
‘ 20 for the thirty-sixth to fortieth years, inclusive, 
°71l,c.: for the forty-first to forty-fifth vears, inclusive, 30c.; 


29 


for the forty-sixth to fiftieth years, inclusive, 321'ce. 
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Reducing this to horsepower, developed at the bus 
of the generators, the United States, according to 
scale of rentals, will receive the first year 15. ke: pel 

eleventh t 
teenth year, 97¢., forty-sixth to fiftieth vear, $2.13. 


years second year, 26¢.: third year, 39C. ° 

It will be noted that the average price is ‘about $1 
developed horsepower-year, and this in my opinion 
fair price to assume in computing the value to the ( 
ernment of power at sites where it is commercially p 
ble to develop power. This is very different) from 
potential of a stream, or even the theoretical horse 
developable at a particular site. 

It is true that reservoirs may be used for flood pri 
tion and the water held therein used for power, or for 
creasing the low-water flow of a stream, but the full 
bacity of-a reservoir may nol be used for all three 
at the same time. Reservoirs to be used for flo 


Poses 


prevention must retain the water during the possibi 
cf floods, but the instant that possibility passes the wat 
must be allowed to escape as rapidly as possible with 
Coing damage, in order that they may be empty at | 
time of the next possible flood. The 


for increasing the flow of streams at low-water staves 


use of reservol 


just the reverse of this. 


They must be kept full as lo 
es possible and the water only allowed to escape when 
Is absolutely necessary to increase the low-water flow. T 
use of reservoirs for power, on the other hand, requires 
a constant flow with a constant head to obtain the best 
results, and the more nearly these conditions are met, 1 

more efficient is the pl 


able 


from a given exp 
A little thought on this subject will convince a reason- 


ant and the greater Income obtain 
niditure. 


able man, that the three uses of reservoirs proposed 
their advocates are incompatible one with the other, and 
in my opinion, if an endeavor were made to use the sam 
reservoirs for these three purposes, it would not be lo: 
lefore the power interests would obtain control, and it 
would be practically impossible for a government agent 
to empty a reservoir in anticipation of a flood when 
power interests desired the reservoir to be kept full in 
order to provide uniform power for their plant. 

The capacity of streams may he Increased hy the 
of levees, dredging or auxiliary channels. 
heen ; 
areas of the Mississippi basin are protected 
While it is true that 
vast damage, it is due to the fact that such levees have 
rot been constructed with sufficient height and depth f 
the greatest floods. Where a 
MUN felt itself too poor to provide against the highest 


Levees have used for many hundreds of vy 


als. 
t 


Large 


levees, breaks occur which eaus 


protection agaist con 
floods, thev have built their levees as high as their fun 
would allow, with the expectation and knowledge that! 
when a higher flood came the levees would be topped. 'T 
Mississippi River Commission has elaborated a plan | 
levees, which, if carried out, should make the lower Miss 
issippl Valley absolutely safe against overflow. 

M. R. Jasmund, administration and construction cou 


cilor, in his description of the work on the Rhine, SAVS! 


Whereas the levees used formerly to break regularly 
high water, the fields were covered with sand, and mat 
Villages lay under water for a week at a time, it has becon 
possible, in the course of the last 50 years, to improve t 


old 


sistance. 


levees so that they have become capable of greater r 


Dredging may be used for inereasing the capacity o 
channels where the increase required is very moderat 
but a radical increase in the capacity of a large strean 





ia us 1914 
not be accomplished by this method without the ex- 
A point often- 
es forgotten is that dredged material must be placed 
side of the river channel if the dredging is to do any 


diture of enormous sums of money. 


manent good. This requires the purchase of lands 
1 Which such material may be deposited, and in- 
ases the cost of actual dredging very materially. 
\uxiliary channels have been suggested, both parallel- 
long stretches of streams and also to form cutoffs. 
e cost of providing additional channels for a stream 
e the Ohio or the Mississippi, of sufficient capacity to 
rry off the flood waters, is absolutely prohibitive. For 
e protection of a particular locality, short auxiliary 
channels or cutoffs may be used, but these have the disad- 
vantage that while they may benefit the locality in ques- 
tion, by facilitating the runoff past that particular lo- 
cality, they pile the water up more rapidly below, thereby 
causing more damage at other points, as they necessarily 
cnuse steeper slopes, higher velocities and greater ero- 
S1On. 
We now come to the question of the prevention of 
damage by floods. The Board of which T am a member 
sited 66 different localities where the greatest amount 
of damage occurred as a result of last year’s flood, and we 
found at almost every place visited that the damage was 
argely caused by artificial encroachments on the natural 
For instance, many towns have grown up on 
the flood planes of the streams, occupying areas that have 
heen overflowed from the beginning: people have entered 
the bottom lands and their structures with the 
!nowledge that those lands were formed by silt, deposited 
hy flood railroads constructed earth 
hankments across these bottoms, leaving only very nar- 


channels. 


erected 


Waters ; have em- 
row openings with wholly inadequate capacity for passing 
floods; city and county officials have built bridges with 
abutments projecting into the stream, with many piers 
of insufficient height, thus reducing the discharge area 
materially; individuals have dumped materials over the 
hanks-to increase the area of their property for business 
purpores, 

These structures and encroachments have reduced the 
capacity of the streams, have formed partial dams which 
raise the water above previous levels and then by the 
the washing out of a 
bridge the water held back has rushed downstream under 


lveaking of an embankment or 
mecreased head and velocity, destroying everything in its 
ath. Aside from the damage done by the inundation of 
property, which, while serious, was not destructive, al- 
most all of the damage at the points visited was caused 
hy increased velocities of current due to the backing up 
of the water by embankments, bridges, and other struc- 
tures, the subsequent breaking of these partial dams and 
the rush of the released waters under increased headsand 
and velocities. 

The measures to be taken to prevent such damage are: 
in certain favored localities on the upper tributaries to 
remove structures 
irom the flood planes and river bottoms, or to elevate 


use reservoirs wherever possible to 


such structures above possible high water; to protect by 
levees valuable property which it is impossible to remove ; 
te prevent the construction of heavy earthen embank- 
ments across flood plains by railroads or counties; to in- 
crease the capacity of channels by removing encroach- 
ments thereon in the shape of bridges, buildings, ete., and 
vo remove all artificial and natural filling or deposits. 
The work of the National Government along this, line 
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up to the present time has been limited. The principal 
work has been the construction of the levees on the Miss 
issippi River. No other extensive work has been carric:| 
At the 


time of the great flood of last year, the question arose as 
to the powers and duties of the General Government. 


on for flood protection or flood prevention alone. 


There are at the present time no laws authorizing such 
works, unless they can be combined with works for the 
Wnprovement of navigation. 

In so far as floods interfere with navigetion, there is 
no question as to the right of Congress to pass laws for 
the control of such floods. This power has been exercised 
in the past through the Engineer Department of the 
Army in charge of river and harbor districts, but has been 
limited in general to those stretches of the streams that are 
actually navigable. At the present time, we are regulating 
the heights and widths of bridges, preventing deposit of 
hiaterial over the banks of the streams or placing obstrue 
tions in the stream, etc. It would seem perfectly possibie 
and within the power of Congress derived from the Con- 
stitution to authorize the extension of jurisdiction to all 
portions of navigable streams, whether actually navigable 
or not. 


It would seem that the measure most needed at the 
present time is an act definitely authorizing some depart- 
ment of the Government to 


on the streams. 


the encroachments 
If the Federal Government does not take 
up this question, it is within the power of the States to 
du so, and some measure or measures should be taken in 
each of the States to enable control of such matters. 


prevent 


There are numerous cases where the people of the com- 
munity have recognized the great danger involved in the 
construction of a bridge for instance, and where prc- 
tests have been made, but without avail, because of the 
lack of laws under which any authority could act with 
hope of successful enforcement. It is a remarkable fact 
that in one of the towns of Indiana, certain county coni- 
missioners are conscructing bridges across streams in di- 
rect opposition to a large proportion of the citizens of the 
town, the latter feeling confident that the bridges in que;- 
tion will cause great damage in the case of another flood, 
yet these citizens are unable to find any power that will 
enable them to prevent the construction of such bridges. 

The Board of Officers, of which I am a member, is 
studying all conditions affecting flood prevention and 
protection of the Ohio River basin, and has collected 
practically all of the information available. It has re- 
cently recommended in its report than an appropriation 
be made for carrving on this work and for making sur- 
veys and plans for definite improvements of localities 
and streams. 

The Board feels that the problem of prevention of 
floods in the Ohio River Basin is an immense one, whose 
difficulties are little understood by the mass of the peo- 
ple. Newspaper and magazine articles are describing 
and without knowledge of what 
they will ultimately mean to the people, and we feel that 
the first duty of the Board is to obtain definite and pre- 
cise information on all these subjects. 


advocating measures 


We are not op- 
posed to any method that will give relief and it is prob- 
able that when the matter is sufficiently studied it will 
be found that all of the methods described above may be 
used to advantage, and that each locality and each stream 
is a problem by itself, whose solution depends on local 
conditions and can only be determined when adequate 
knowledge is obtained. 







































































The Most Powerful Locomotive 
ever Built —¢ 


By far the most powerful locomotive ever constructed 
has just been completed at the Baldwin Locomotive 
Works, for the Erie RR. Tt is intended for pusher ser- 
vice on heavy grades, and is built after the patented de- 


signs of Geo. Ro Henderson, Consulting Engineer of the 
baldwin Locomotive Works. The distinctive feature of 
the design, as will be seen by the accompanying photo- 
eraph, is an extension of the Mallet articulated com- 


A third set of cylinders and driving 
wheels is placed under the locomotive tender. so that the 
In 


MAN TINUM 


pound principle, 


weleht of the tender becomes available for traction. 


this manner, without materially increasing 
Wheel loads or the stress imposed upon bridge structures 
or the rigid wheel base of the machine, a locomotive has 
heen built which utilizes substantially 9060 of its total 
weight for traction purposes, including in this the weight 
cf the 


tive, with its large tender, utilizes only about 65% of 


tender. ‘Phe ordinary Mallet compound locomo- 


its total weight for traction. The advantage of this con- 


ee a 


WITH STEAM-DRIVEN 
BALDWIN 


LOCOMOTIVE 
bY THE 


ARTICULATED 


struction for operation on heavy grades is apparent. This 
is the first locomotive to be built from this patented de- 
Mr. Henderson’s. 

Another notable feature of the design is that the cyl- 


inders are all of the same size, whereas in all other com- 


sien of 


peund locomotives hitherto built. the low-pressure eyl- 


inders are much larger than the high-pressures, This re- 
sult is obtained by the simple expedient of using the two 
center cylinders as high-pressure cylinders and the two 
end pairs of cylinders as low-pressure cylinders. This ar- 
results in a compound locomotive in which 
the volume of the low-pressure cylinders is just double 
The 
the 
valves controlling the distribution of steam to the 
are 16 in. The manufacturing 


in making all cylinders and valves from the same 


rangement 


the volume of the high-pressure cylinders. cylin- 


ders are 36 in, in diameter and 32 In. stroke; piston 
eylin- 
ders in diameter. advan- 
tage 
pattern is obvious. 

The total 


water-heating surface of 6886 sq.ft. and a superheater 


enormous boiler on this locomotive has a 
of 1584 sq.ft., made up of 53 elements. by far the largest 
The barre] of 


in diameter at the front end, and 14% 


superheater ever applied toa locomotive. 
the boiler is 94 In. 
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LOCOMOTIVE WORKS FOR 
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in. over 9 ft. mm diameter at the dome ring. “The « 
tO it." im. The cireumfere: 
scams of the boiler shell are triple-riveted, while 
butt ji 
welded at the ends, giving a tensile strength equa 
90% of the solid plate. 

The 13 
OCCUPY ft., and 
front of the grates into the boiler barrel. 
a leneth of 2-4 ft. 
ported on six 314- 
under the arch by 
the bridge-wall. 
mechanical stoker is applied. 


line Is above the rail. 


longitudinal seams have sextuple-riveted 


firebox is ft. 6 in. long, of which the 


10 


chamber extends 
The tubes | 
The firebox contains a brick arch - 


In. 
seven 3-in. pipes placed vertical] 


the combustion 


tubes, and heated air is deliv: 
There are two fire-doors, and a Sti 
From the superheater, the steam is carried to the hig 


The entir 


lecomotive is equipped with Baker valve-gear, and al! 


pressure ¢ylinders through outside piping. 


three valve-gears are controlled simultaneously by the 
Ragonnet power-reverse mechanism, 

In order to keep the weight of reciprocating parts 
within reasonable limits, the pistons are steel forgings o| 


dished shape like a marine engine piston. Each forging 


Gro. HeENbDEnsoN. BUILLT 


LR. 


DESIGNED 
THE 


BY 
a" , ° 
ERIE 


TENDER, 





is surrounded by a cast-iron bull ring carrying three pis- 
ton rings. The cast-iron bull ring is secured to the piston 
head by a retaining-ring, which is electrically welded 
in place. 
these bushings, as well as the piston and valve packing 
rings are of Hunt-Spiller metal. 

The pipes carrying the steam exhausted from the high- 
pressure cylinders to the low-pressure cylinders are made 
in the ordinary manner of flexible pipes in Mallet locomo- 
Only half the steam is used for draft. The front 
end cylinders exhaust up the stack in the usual manner. 
hut the draft from the rear cylinders under the tender 


The cylinders and steam chest are bushed, and 





tives, 


is discharged up a pipe which is placed at the rear end 
of the tender. Use is made of this exhaust steam from 
the rear cylinders, however, to supply an exhaust-steam 
feed-water heater, consisting of a long drum traversed by 
Through small the 
steam passes on its way to the rear stack. 

In order to handle the hot feed-water from this heater. 
the locomotive is equipped in the old fashioned manner. 


small tubes. these tubes exhaust 





with reciprocating pumps driven from the crossheads of 
the The locomotive is also 
equipped, however, with two injectors, which draw cold 


high-pressure engine. 
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water from the tank. Both the pumps and injectors 
er to check valves placed near the front end of the 
F. 
the tender section has frames, wheels, equalization 
ers and driving gear, arranged exactly like a steam lo- 
wtive. The tank ts carried on this frame by six bear- 
which serve also as transverse frame braces. The 
ik is 10 ft. 8 in. in width, and is placed sufficiently 

l to clear the valve motion. 

Ihe joint hetween the middle section and the rear, or 

der, section, is located under the cab, between the rear 

inders. The radius bar on the middle frame has a 

Il-joint connection with the hinge pin. A similar con 
ection is provided between the middle and the front 

ame, and in this case the radius bar is attached to the 

ont frame in such a way as to allow vertical flexibility. 
‘The frames of all the three sections are vanadium steel 
astings, 6 in. in depth. Each frame is cast in one piece 

th a single front section, to which the cylinders and 
-addle are keyed and bolted. 

The front group of wheels is arranged with a contin- 
uous system of equalizing levers. The leading truck is 
center bearing and is equalized with the driving wheels 
alter the manner usual in consolidation locomotives. The 
wheels under the second frame have a continuous equali- 
zation system on each side. In the rear group of wheels, 
the equalization is broken between the second and third 
pair of driving wheels. The trailing truck is of the side- 
bearing type, with outside journals, and is equalized with 
the two rear pairs of driving wheels. The usual arrange- 
ment of starting valve applied to Mallet locomotives is 
used also on this engine, with the exception that for 
starting, live steam is admitted to all four low-pressure 
cvlinders. 

The principal dimensions of this huge locomotive are 
civen in the attached table. It will be seen from the 
table that the average weight on each driving axle is 
£2,800 Ib. The weight of the locomotive per foot of total 
wheel -base is 9220 Ib. The weight per foot of total 
ength over all is 7830 lb. The tractive force of the loco- 
tiotive is given by its builders at 160,000 Ib., which is 
between one-fourth and one-fifth of the total weight on 
the driving wheels. 


Cylinders Heating surface 





High-pressure, two Firebox 272 sa.ft. 
Low-pressure, four 36x32-in. Combustion chamber 108 sa.ft. 
Valves Piston, 16-in. diam. Tubes 6418 sqft. 
to Firebrick tubes 88 sq.ft. 
Boiler Total 6886 sq.ft. 
° . irate ares 90 s 
Diameter 94 in. Grate area 90 sq.ft. 
Thickness of sheets 13 and 1 in. Driving wheels 
Working pressure ae Diameter, outside 63-in. 
Staying radial Journals 11x13¥ in 
Virebox Truck wheels 
| rt} 162 in Diameter, front 334 in 
engeth das AER. Journ: x12 i 
Width 108 in, Journals 6x12 in 
Depth, front 871 in. Diameter, back 42 in. 
depth. back 68 in, Journals 9x14 in 
Wheel base 
Water space ad sie alls 
P , Rigid, each group 16 ft. 6 in. 
ront 6in. Driving 71 ft. Gin. 
sides 5 in Total 90 ft 
tack in. Tank 
Tubes Water capacity 10,000 gal 
Coal capacity 16 tonsa 
laterial steel I Wei 7 
Jiameter 54 and 2} in. eight 
Chiekness 5} in., No.9 W.G. On all driving-wheels 753,600 Ib 
hickness 21, No. 11 W. G. On truck, front 32,050 Ib 
‘umber 54 in., 53; 24 in., 326 On truck, back 59,400 Ib 
ength 24 ft. Total 845,050 Ib. 


This enormous tractive power would be apt to play 
avoc with the couplers and draft gear of the average 
reight train, if the locomotive were not used with care 
nd skill. We understand that the locomotive has been 
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purchased by the Erie RLR. for pusher service in oper- 


ating steep grades on the Susquehanna division. The 
usual way of using such heavy locomotives as pushers is 
to place the locomotive somewhat back of the center of 
the train, so that it will assist the road locomotive ahead 
In handling the cars in front of it, and will itself haul 
the rear portion of the train. In this way, the tractive 
power of the locomotive is divided between the cars in 
front and those behind, thus keeping down the draft-gear 


stresses, 


The Science of Development* 
By Joun Ro Hewerr 


We are apparently fast coming to recognize that there is 
such a thing as “a science of development” and that such a 
science among other factors must include the following fund- 
amentals: 

(1) An accurate determination of the actual operating 
conditions which will enable us to settle definitely what is 
wanted. 

There are, perhaps, many who do not realize the costliness 
of determining what is wanted to suit a particular set of 
service conditions. An accurate determination of the pre- 
cise requirements will often necessitate months of exhaustive 
investigation, often including costly tests. This is particu- 
larly true in large undertakings. If we compare the work 
done in this direction today with the older haphazard meth- 
ods of designing machinery first and seeing whether it would 
do the work afterward, it is apparent that the art has bene- 
fited enormously by the work of the large corporation along 
these lines. Some phases of the research and development 
work undertaken today are so costly and require such a 
large staff of expert workers that no small engineering 
undertaking could sheulder the burden, as assumed by the 
large corporation. 

(2) The coérdination of the work of a large number of 
differently trained men, so that the finished product may em- 
brace the experience of each worker in his particular line, 
and thus become in every detail the product of experts. 

The proper coérdination of the work of a host of men who 
are contributing to the design, manufacture and testing of 
electric railway apparatus is no small part of the Science of 
Development. The extent of this work is enormous, including 
as it does, preliminary proposition, final proposition, de- 
signing, drafting, actual manufacture and work incident to 
following apparatus through the factory, assembling, testing, 
installing, and preliminary operation. The final cost of the 
apparatus depends largely upon whether this codrdination 
of work is done in a scientific or unscientific manner. 

(3) The confidence and coédperation of the users and 
makers of apparatus both before and after its manufacture, 
this coéperation to continue in some form or other during the 
useful life of the machine. 

A whole paper might be read with profit on the subject 
of the confidence and coéperation between the user and the 
maker. The manufacturer is dependent upon the user just as 
the user is dependent upon the manufacturer. An ounce of 
mutual confidence and coéperation will do more toward the 
development of the art than a ton of fault finding and mutual 
distrust. In the broadest sense, the aims and objects of both 
parties are identical. The wser wants the best obtainable for 
his service and the maker wishes to produce the best and 
most efficient apparatus, as upon this his reputation and fu- 
ture business depends. 

(4) The standardization of apparatus when such will be 
profitable to all concerned. 

The correct time at which the standardization of electric 
apparatus should be attempted is a science in itself. When 
any art has been developed to a reasonable state of per- 
fection and after the process of eliminating the less suitable 
factors and perfecting those which have shown themselves 
capable of meeting the necessary demands, under actual 
service conditions, has been carried to the point where our 
knowledge, based on experience, enables us to retain the 
good and reject the bad—then and not until then, is the time 
to talk of standardization. An attempt at standardization 
when an art is in a more or less embryo state is likely to 
work a permanent harm inasmuch as it limits our knowl- 
edge of the broader engineering possibilities that might be 


*From a.paper on “The Development of Electric Trac- 
tion” in the “General Electric Review.” 




















LO48 


brought to bear upon the subject. It would undoubtedly be 
profitable to all concerned if all trolley systems would co- 
operate with the manufacturers in using standard appara- 
tus, especially standard railway motors and standard con- 
trol equipment, where such standards will fulfill the re- 
quirements There will, however, always be special condi- 
tions arising that will demand special apparatus, and the 
things that dictate these special requirements are many and 


varied. 


Who could have foreseen that the fashion of ladies’ skirts 
could affect the design of railway motors? But such has 
been the case—the hobble skirt gave birth to the low-step car 


and the low-step car required a new design of motor. 


In conclusion, it is well to emphasize one point, namely, 
that modern engineering involves, above all things, the study 
of economics. Yesterday we were finding out how to do 
things—today we are striving to find out how to do them 
more cheaply than yesterday. 

To combat the increased cost of living and of labor, etce., 
and the generally more complicated social and commercial 
conditions under which we are living, the work of the 
scientist and the engineer is to teach the world at large how 
to do for one dollar that which they could not do for two 
dollars yesterday 

8 


Hypochlorite Mixing Tank for 
the Providemce Sewagee 
Disposal Works 
A brief account of 
treatment of 


the use of hypochlorite for the 
Providence, R. 3 the 
year 1912 appeared in our Issue of Dee. 25, 1913, p- 1292. 


sewage at during 
The following description and accompanying illustration 
of the hypochlorite mixing tank at Providence are taken 
from the recently published annual report of Otis F. 
Clapp, city engineer of Providence: 





LEY PoCHULORITE 


Mixina TANK, PROVIDENCE SEWAGE- 
Disposat Works 


When the disinfecting of sewage was begun, the bleach- 
ing powder was mixed in the old shallow tanks formerly 
used for mixing milk of lime. These tanks did not prove 


entirely satisfactory for various reasons, chief among which 


was the annoyance caused the operatives by the dust, which 


attacked the membrane of the eyes, nose and throat. 

A new form of tank, which was put into operation about 
July 1, 1912, has proved very satisfactory. 

The tank is cylindrical, having a bottom shaped like an 
inverted hollow cone. It is built of brick, and is covered 


by the floor above, which is placed directly on the top of the 


tank, thus forming a tight joint between the walls of the 
tank and the under side of the floor. [See cross-sections for 
dimensions, connections, ete.—Ed.] 

The discharge pipe from the pump is 2 in. in diameter, 
and connects with both the mixing and the dosing tank. It 
connects tangentially with the mixing tank at a point near 
the surface of the solution. 3v closing the valve leading 
to the dosing tank, and opening the valve leading back to 


the mixing tank, it is possible to pump the solution over and 
through the tank, thus thoroughly mixing the bleaching 
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powder with the water, after which it is pumped to the ad 
tank. 
There is an opening 18 in. in diameter in the floor, di: 
the center of the mixing tank. Pointing upward 
center of this opening is a 2-in. water pipe. 


over 
the 


The bleach is purchased in metal drums containing 
750 Ib. each. When it is desired to make up a _ tan 
bleaching-powder solution, a hole about 8 in. in aia; 
is cut in the bottom of one of these drums, which is 


placed over the hole in the floor, so that the 2-in. wate) 
points into the center of the opening of the drum. 
then turned on, and the bleach is washed ou 
ihe drum into the tank below, without the escape of any 
into the 
The tank is then filled to the proper level, and the lig 
is kept in circulation for one hour, after which it is pu 
into a dosing tank and diluted to a strength of 25 1} 
bleach per 100 gal. of water, equivalent to approximat: 
3% solution of bleach or a 1% solution of available chlor 
The rotary motion imparted to the of the mi 
tank by the discharge from the centrifugal pump causes 
solution to be thoroughly mixed that further stirring 
the dosing, while being applied to the sewage, is unnecess 


water is 


room. 


contents 
so 
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Two Reinforeed-Concrete Water-Works Tanks, each f 
them 66 ft. in diameter and 20 ft. deep, have been built at 
Gaya in India and are described in “The Engineer,” London. 
The thickness of the reservoir walls varies from 1 ft. § 
at the bottom to 9 in. at the top. The reinforcement con- 


sists of 4 in. diameter round bars spaced two inches apart at 
the bottom and 9 in. at the top. The concreting of the walls 


was started about the end of February, 1912, just at the 


ginning of the extremely hot weather. Gaya is one of 
hottest places in Eastern India, and the maximum tempera- 
ture on the hill where the reservoirs stand, surrounded by 


bare rocks which reflect the heat with great intensity, prolb- 


ably reaches nearly 160° in the sun during the hottest 
weather. Moreover, a dry west wind usually blows strongly 
in the daytime from the end of March onward. Notwith- 
standing these difficult climatic conditions, the reservoirs 
were constructed successfully. The inside was after com- 
pletion plastered with 1:1 cement plaster *4 in. thick, and 
the outside with cement plaster made up of three sand to 


one cement ¥% in. thick. After the reservoirs were filled some 


moisture appeared on the outer face but apparently from 
general porosity rather than from any well defined leak. 
Most of these porous places have since become closed and 


the reservoirs are now practically water-tight. An interest- 
ing feature of the work was the method by which the con- 
crete was transported after mixing to its place in the walls. 
A large number of female coolies were engaged who carried 
the mixed concrete in small buckets on their heads. A bam- 
boo staircase was built the wide enough for 
a stream of coolies coming in one direction to pass the stream 


inside reservoir 
returning. 
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Notes from Engineering 
: Schools 


TITTIES 


Yate Universiry—Prof. L. P. Breckenridge, Dean of 
Sheffield Scientific School, has announced plans to open 
a course in aeronautics for the study of all phases oi 
scientific flying. 


TecHNOLOGY-IArvarp—Courses in highway engineer- 
ing have been established by the coérdinated engineering 
schools of Massachusetts Institute of Technology ani 
Harvard University. In the Department of Civil Eng 
neering, there have been previously options in railro: 
or hydraulic and sanitary engineering; the new course 
is an option of equal rank for the specialization of me 
grounded in engineering fundamentals. The departure 
from other civil-enginering courses commences in tli 
third year and is marked in the fourth. There is, for i) 
stance, less study of electricity and more of chemist 
less of railroads and more of road building. All the 
courses are undergraduate. 
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A Street-Car Derailment Killed Six Persons and injured 
ut 20 on Apr. 19 at Saginaw, Mich. The car turned over 


its side and slid 20 ft., crashing into an iron pole. 


\ New Bridge Was Washed Out, over Bonpas Creek, 
Mt. Carmei, Ill., by a recent rain. The bridge piers were 
shed down stream and the banks of the creek were 
ired. 
Forest Products Exposition—This will be held May 21-30 
the Grand Central Palace, New York City, and will be 
enlargement of the exposition held in the Chicago Coli- 
im Apr. 30-May 9. Congress has voted $10,000 for an ex- 
t of the Forest Service. It is sought to teach the value 
forest preservation. 
Concrete Pavements at Macon, Ga., laid during the past two 
scns have given such satisfaction that about 20,000 sq.yd. 
ll be put down this season. The work will be done by 


city foree under the direction of J. J. Gaillard, City Engineer. 


1:214:3 concrete is used, in a single 8-in. course. Previous 
work has cost $1.80 per sq.yd., as against $2.20 for brick. A 
mall portable concrete mixer has just been bought. 

“Insurance Day” was celebrated in San Francisco on the 
rounds of the Panama-Pacific Exposition on April 18, the 
eighth anniversary of the conflagration which swept over the 
itv in 1906. A spectacular test of the Exposition’s fire-fight- 
ng apparatus was made, assisted by streams from the 

unicipal fire boats. The fire streams were thrown over the 
recently completed Palace of Machinery, 136 ft. high. 

Gate Accident cn Welland Canal—Three gates of Lock 4, 
St. Catherine, Ont., were carried away on Apr. 30, by the 
steamer “Compton” of the Hall Forwarding Co., Montreal, 
Que., bound for Ashtabula. The “Compton” entered the lock 
at some speed and pushed the headgates open. They re- 
turned unevenly, failing to miter, and were torn from their 
fastenings by the rushing water and dropped with the 
steamer to the level below. 

Valuation of Street Railways in the District of Columbia 
has been ordered by the District Commissioners acting as a 
public-utility-regulation board. <A contract for the valuation 
work has been given to Prof. FE. H. Bemis. The latter has 
announced, as his assistants, C. L. Pillsbury, of Minneapolis, 
engineer, Andrew Sangster and Robert McArthur, of Chi- 
cago, accountants. The work is expected to take until Jan. 
1, 1915. 

The Commissicners are reported also to favor the Crosser 
bill providing for municipal ownership of these lines, 

Spring Floods in Texas—Three days of heavy rain have 
caused the U. S. Weather Bureau to send out warnings to 
low-lying districts of northern Texas. Flood warnings were 
issued for the Olmos Valley, near San Antonio. From 2 to 
6 in. precipitation was reported over the entire northern 
part of the state. Weakened trestles and washouts have in- 
terrupted railroad schedules. A Dallas man was drowned 
on Apr. 27, according to press dispatches. <A 200-ft. bridge 
near Dallas, with an 80-ft. steel span and wood approaches, 
was washed out. 

The Locating Engineers for the Alaska Railways, to be 
built by the United States Government, were selected during 
the past week by the President, as announced in our “Per- 
sonals” column on a following page. No official announce- 
ment has as yet been made as to the organization of the en- 
sineering forces, the method of appointing the lower grades 
of engineers or the procedure to be followed in the loca- 
tion of the new lines. It is expected that the three engi- 
neers appointed to head the locating work will meet im- 
mediately and proceed to an organization. 

Making Metal Tubing by electrically welding heated skelp 
is the subject of a patent issued to Elias E. Ries of 116 
Nassau St., New York City, on Apr. 14. The process covered 
by the patent, it is stated by Mr. Ries, has been demonstrated 
experimentally at a mill in Pennsylvania and involves the 
imparting of heat to the skelp as it travels through the 
rolls by a series of revolving contacts conveying low-tension 
electric current. It is claimed that by imparting the heat in 
this manner and concentrating it especially upon the edges to 
be welded, tubes and pipes can be produced by a continuous 
process from the original in,ot cr billet to the finished pipe 
without allowing the material ever to grow cold. 

Large Concrete Bridge Over Miami River—The 3utler 
County Flood Emergency Ccmmission in joint session with 
the County Commissioners on Apr. 27 awarded the contract 
for the construction of the viaduct and bridges over the 
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Great Miami River on the levee road west of Middletown, Ohio, 
te the Hackedorn Contracting Co., Indianapolis, at $255,000 
on plans submitted by them. 

This contract comprises the largest single piece of bridge 
construction replacing damages of last year’s flood in the 
Miami Valley and is 1921 ft. long. It is arch construction, 
reinforced concrete throughout, the arches ranging from 70 
ft. to 110 ft. The contract is to be completed before Jan. 1, 
1915. Bids were received on steel and concrete construction. 
The low bid on steel was $190,000. 


Heavy Excavation Timbering Collapsed in Brooklyn, N. Y., 
on May 1, from the impact of a two-ton concrete bucket 
falling on a concrete hopper which rested on two wood 
trusses, which were bracing the open cut. These trusses 
with the hopper and corcrete fell to the bottom, 26 ft. below, 
injuring four men. The soil is a stiff clay. At the excava- 
tion (for the New York Connecting Ry.) it is retained by 
sheet piling held by 10x10-in. timber bracing on 10-ft. cen 
ters, extending across the T70-ft. cut W. H. Gahagan, Ine., 
the contractor, states that the accident was due to the care- 
lessness of the hoisting and signal men. The bucket (weigh- 
ing with concrete 11,100 lb.) was lowered too far, striking 
the hopper. 

Over 5,000,000 Cu.Yd. of Concrete on One Job-—The amounts 
of concrete laid in the major features of the Panama Canal 
and its auxiliary works to Mar. 1, 1914, are, as follows: 


Item Cubic vards 
COAT PANE ids da Retin oe a eee mide eee eae ands 2,068,424 


DRIPREOPOR. EONS co odd wok oe eewdiwees fe miicdeaaaates 1,506,563 


Pedro Miguel Lock and Dam.......c.ccce Coated en 929,232 
Gatun Dam and Spriway......c«ccececese dQeawdhaewe 232,256 
Miraflores Dam and Spillway.............- eoetvcane 79,004 
Pedro Miguel-Miraflores duct line..... itwewes amine 6,193 
GUC a) SCOR a dooce wiedacwewncn Sea acen ae ee arin 1,271 
BGIbOa COFMINNGID 2s id dcesiecieviacca we doaa wae aWkecqum 69,996 
CVMCGMEE COFWIINMIM  6oiccccc cees Guta aaeeu ewe wmen 63,785 
Hydroelectric station .........ccc. dikieaalaeaee wuss 14,323 
SYTARSGMISGIONM TNE 2.656 ccec eens éawe Geeta Centioaeas 6,939 
Aldea U6 NGVIMATION ...66 cece cesscceds ivan wawaeen ware *5,000 
Relocated Panama WN. .. ns cndccsedee decaneaw wae 63,123 
Permanent buildings, Balboa........ cade wawen daa 7,202 

PRM Sia relates cic a ahd ges at ards eialatane aleve eee all atate 5,053,311 


*Approximate. 

Including the work on fortifications, the pontoon barge 
piers at Paraiso, Quartermaster’s construction, municipal en- 
gineering, etc., the total concrete placed by the American 
Canal forces is well above 5,000,000 cubie vards. [“Canal 
Record.”] This is equivalent to a cube 513 ft. on a side. 

Brick and Asphalt Block Pavements at Savannah, Ga., are 
laid on a carefully prepared natural earth foundation. <Ac- 
cording to E. R. Conant, Chief Engineer of the City of 
Savannah, this soil is, with few exceptions, well drained sand 
mixed with loam or clay, and, when thoroughly rolled or 
tamped, gives such good results as a foundation as not to 
warrant the use of a concrete base where the traffic is light 
or medium. The pavement subgrade is shaped roughly, fin- 
ished with a steel-lined wood-drag and tempered with water. 
The brick or asphalt blocks are laid directly on the sub- 
grade, and the points are filled with sand. Brivk have 
been laid on edge heretofore, but laying flatwise is under 
consideration. Unevenness in brick pavements in Savannah, 
Mr. Conant states, is due not to a yielding of the foundation, 
but to the wear of the brick. Last year some of the old brick 
pavements were taken up and turned and relaid, and about 
10% of the total replaced with new brick, all at a cost of 
about 30c. per sq.yd. The average cost of brick pavements 
for ten vears past at Savannah, laid as above, has been $1.55 
per sq.yd., including a slight amount of grading and also 
granite curbs. Last year 20,000 sq.yvd. of asphalt blocks were 
brought in by water from Maurer, N. J., at a cost of $1.26 
per sq.yd. at Savannah. Grading, in some places to a depth 
of 1 ft., laying and granite curbing brought the total cost up 
from $1.80 to $2.05 per sq.yd. The curb cost about 23c. per 


lin.ft. The yardage and mileage of improved streets in 
Savannah at the close of 1913 was as follows: 
Sq.yd. Miles 
SG DNs bowie ec dele need adem 140,814 5.4 
PUM CEREG URE cis’ has cu ciale 4k a Raa ghale tn oe ae 304,585 11.3 
er 6. 62S a ania aa wae al chaaa oe awe ieee 337,565 15.6 
Cee ahs icc aes cuee eed aaa cele 96,646 4.1 
CN CUN akties Rhee oe eee ee arene eee bea 110,000 5.5 
Ra's ood 0 SO ole alee ae a ee aes e ales 50,000 3.1 
Se Gn, GOO 6 . 6.d us .d'oe's eG se wae eesdedecwe 12,000 1.0 
RR re yee et ee ae Ba 1,051,610 46.0 


The estimated length of unimproved streets was 90 miles 


A New Locomotive Superheater has been developed by the 
Power Specialty Co. 111 Broadway, New York. An experi- 
mental installation of this superheater was put in service on 
a Pennsylvania R.R. locomotive over two years ago, and it is 
stated that the superheater has never caused delay or trouble 
on the road and has shown durability under hard service. 
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The header used in the superheater is of openhearth steel 
instead of cast iron. The tubular elements of the super- 


heater are header, 


horizontal 


holes in the 
trouble w.th ground 
elements 


expanded in eyvlindrical steel 
joints. Each 
U-bolt to a transverse bar, 
which is shell. 

The United States on July 1, 
be 109,021,992, according to estimates made by the 
Washington, D. C. The estimates 
arithemeiical between 
Bureau of 


eliminating all 
row of is clamped by a 


securely bolted to the smoke-box 


1914, will 
Bureau of 
on the 
which 


Population of the 
were mad 

1910, 
number of 


Census, 


basis of increase 1900 and 


method was adopted by the Census a 
after study of all available 
computing population for intereensal years. The 
above is for the United States and 
tinental United States alone the 1914 
98,781,342 as against 91,972,266 
L910 The Bureau of will publish a_ bulletin 
siving estimates of population on July 1, 1914, for the years to 
1910 for each state in the Union and for cities which had 8000 
population or more in 1910. 

Service Tests of Bronze Journal Bearings for Railway Roll- 
ing stock have recently conducted by the American 
Metal Co., Pittsburgh. Solid bronze castings were made with- 


years ago careful methods for 
figure given 
its possessions. For con- 
population is estimated 
returned as of Apr. 15, 


Census soon 


been 


out babbit surface; the material was 65° copper, 30°) lead 
and 5% tin. A 22-lb. bearing was placed under the tender 
of Baltimore & Ohio locomotive No. 2127 (Pacific type). It 
was examined after 51,000 miles run and found worn down 
a> in.; the other tender bearings were each rebabbited six 
times. 

This bronze, it is claimed, can be hardened for mill 


brasses; tests of such bearings were made by placing two 75- 
Ib. brasses under the rolling table of an 108-in. plate mill in 
the Soho plant of Jones & Laughlin, Pittsburgh. They gave 
continuous service for four which is claimed to be 
twice as long as phosphor bronze bearings used. These parts 
cannot be lubricated on account of 

Action By Grand Jury on New York State Highway In- 
vestigation—The Albany County grand jury, which has been 
in session for several weeks to investigate alleged graft in 
repair work, failed to return indictments against State 
John A. Bensel; State Superintendent of Public 


weeks 


position. 


road 
Engineer, 


Works, Duncan W. Peck; former State Highway Commis- 
sioner, C. Gordon Reel, and Deputy Highway Commissioner, 
Charles F. Foley. Four sealed indictments, however, were 


which are rumored to be against the 
The grand jury adopted the following 


delivered to the court, 
contractors involved. 
resolution: 

The findings which were submitted were arrived at after 
a most careful consideration of the testimony taken by Coni- 
missioner James W. Osborne, which was submitted to the 
Grand Jury by the District Attorney, and after an examina- 
tion of numerous witnesses and experts. _ E 

We, the members of the Grand Jury, find that the High- 
way Commission, as organized during the period covered by 
the evidence, was in effect single-headed, although in the 
form of a commission, and that two members of the com- 
mission, the State Engineer and the Superintendent of Pub- 
lic Works, were, by the statute, simply to act in an advisory 
capacity, and that the requirement of their offices precluded 
any other possibility, and they are therefore, in our opinion, 
entirely free from any properly direct criticism in regard 
to the conditions to which the attention of the Grand Jury of 
Albany county was called. 

Hauling Heavy Concentrated Load by Auto Truck—A 40- 
ton armor-plate bank-vault vestibule, claimed by the Beth- 
lehem Steel Co. to be the largest ever built, was unloaded 
by derrick from a large lighter at the foot of Wall St., East 
River, New York City, onto a truck. It was intended to 
haul this load by a new gasoline-hydraulic truck used as a 
tractor, recently bought by the Bethlehem Steel Co. for use 
at its iron mines in Chile. The haul from South St. to the 
National Park Bank, Broadway and Fulton St., was to have 
started at 2 p.m. on May 2, but an accident to a valve guide 
of the new truck made it necessary to substitute another (a 
6-ton LaFrance gasoline-hydraulic). 

When the piece was lifted from the lighter to the trailer 
truck, the lighter listed at least 15°. After the piece was 
securely fastened on the truck, the wagon tongue was pulled 
around to an angle of 45° and a shorter tongue substituted. 


A steel cable was attached to the rear axle run through a 
ring at the extremity of the tongue, and attached at two 
points by means of U-connections to the rear axle of the 


tractor truck. 

The motor truck was unable to start the load. 
weight caused the flooring of the load truck to foul one of 
the wheels. The load at this point was jacked up and a 
5-ton Sampson truck hooked to the first one. The load was 
then started without difficulty. After this the first truck 
was able to pull the load without the assistance of the other. 
The other truck kept its position, however, and there were 
united efforts of the trucks were required 
motion. 


The heavy 


when the 
load in 


times 


to keep the 
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done under the 
who is erecting the 


The moving 
Construction 


was direction of the Ty 
Co.. vauits and steel 


for the bank. The motor trucks were furnished by the | 
@raulic Sales Co., 1777 Broadway. The load started at 
p-m., and reached the site at 5 p.m. The route was alo 


South St. to Fulton, up 
tance of about % 
For the 


Fulton to Broadway, to site—za , 


mile. 


greater part of the route the pavement 


sranite-block, and no difficulty was met until the tru. 
slowed down to turn into Ann St., In turning, one of the 9 
cast-steel Wheels of the load truck sank into the asph 
there about 4 in. The wheel was jacked up and the t: 


completed. 
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Mr. F. Von Sprecken has been appointed Assistant Encei 
neer of the Atlantic Coast Line R.R., with headquarters 
Savannah, Ga. 

Dr. J. S. Neff, Director of Public Health of Philadelphia, 
Penn., since 1907 has resigned because of ill health. He re 
cently suffered from a severe illness and is unable to 
the strain of his official duties. 


Mr. H. H. Shepard has been appointed Superintendent of 
the Buffalo division of the Delaware, Lackawanna & Western 
R.R., with office at Buffalo, N. Y., succeeding Mr. L. J. Fer- 
ritor. 


bear 


Mr. Ernest Gonzenbach, formerly President and General 
Manager of the Sheboygan (Wis.) Railway & Electrie Co., 
has been appointed General Manager of the Empire United 


Rys., Ine., of Syracuse, N. Y., which is a recent consolidation 

of several electrie lines centering in Syracuse. 
Mr. Benjamin Campbell, 

Maine R.R., has resigned. 


Vice-President of the Boston & 
Mr. Campbell was the last of the 


New York, New Haven & Hartford R.R. officials to hold 
office in the operating departments of the Boston & Maine 
R.R. 

Mr. J. M. Rapelje, General Superintendent of the Northern 
Pacific Ry., at Livingston, Mont., has been promoted to be 
Assistant General Manager, with headquarters at St. Paul, 


Minn. He is succeeded as General Superintendent at Livings- 
ton by Mr. A. V. Brown, former Superintendent of the Lake 
Superior division at Duluth, Minn. 


Mr. L. C. Whitsit, recently Chief Draftsman of the bridge 
department of the Michigan Central R.R., has been appointed 
Assistant Engineer in charge of sewers and water-works of 
the village of Highland Park, Mich., a suburb of Detroit. Mr. 
Whitsit is a graduate of the University of Michigan, 
of 1907. 


class 


Mr. Robert L. Clemmitt, Assistant Water Engineer of Bal- 
timore, Md., has been appointed Acting Chief Engineer and 
President of the Water Board to succeed Mr. Ezra B. Whit- 
man, M. Am. Soc. C. E., resigned, as noted in our issue of 
Mar. 19, 1914. It is reported that Mayor Preston will leave 
the appointment of a permanent head of the department to 
his successor. 


Mr. Santiago Mendez, formerly Consulting Engineer of the 
National Rys. of Mexico, has been elected Vice-President and 
acting head of the system. He was born in Mexico City in 
1853 and graduated at National School of Engineers of Mex- 
ico in 1875. He has been connected with the National Rys. 
of Mexico since the construction of many of the earlier rail- 

jays which became the nucleus of the system. 


Brig.-Gen. William Crawford Gorgas, Surgeon General, 
U. S. A., was presented on Apr. 28, with the Doctor Louis 
Livingston Seaman Medal of the American Museum of Safety, 
“for his discoveries and achievements in the science of sani- 
tation and their application in making the Panama Canal 
Zone inhabitable with health and safety.” Gen. Gorgas has 
previously been awarded at least two gold medals for the 
same achievements. 


Mr. Robert Van Buren, M. 
gineer of the 


Am. Soc. C. E., Borough En- 
Department of Water Supply, Gas and Elec- 
tricity, Brooklyn, N. Y., has filed an application for retire- 
ment on half pay. Mr. Van Buren entered the service of the 
water department of the old cit’ of Brooklyn in 1865, and 
for 49 years has been continuously connected with the 
Brooklyn water-works. He laid out much of the original 
water-main system. 

Mr. R. Cc. Cole has accepted a position with the pneumatic 
tool department of the Ingersoll-Rand Co., at Chicago, Ill 
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f. R. H. Fernald, M. Am. Soc. M. E., of the University 

nsylvania, has been appointed Consulting Engineer of 

nited States Bureau of Mines in connection with the 

| technologic investigations now being carried on by 

t sureau. It is expected Prof. Fernald will be sent to 

to investigate and report upon recent improvements 

producers for metallurgical and power purposes. Prof. 

iP ild will probably visit England, France, Belgium, Ger- 
and Austria. 

Henry Raff, M. Am. Soc. C. E., has resigned as Prin- 

Designing Engineer of the Concrete-Steel Engineering 

( New York City, and has opened an office in the Park 

Bldg., New York City, as Consulting Engineer, special- 

in the design and supervision of construction of rein- 

orced-conecrete arch and wxirder bridges and all kinds of 

reinforeced-concrete work Mr. Raff and Mr. Edwin Thacher, 

\ \m. Soc. C. E., will serve each other as Associate Engi- 

me rs. 

Mr. M. T. Montgomery, former Superintendent of Tram- 
ways of the Monterrey tailway, Light & Power Co., Mon- 
terrey, Mex., was one of the American refugees who arrived 
in safety at Brownsville, Tex., Apr. 30. Mr. Montgomery is 
reported to have said that he was sentenced to be shot by 
the Mexican Federals at 2 o’clock on the morning of Apr. 24. 
Fifteen minutes before the time set for his execution the 
rebels entered the city and his would-be executioners fled. 
Mr. Montgomery was accused of having aided the rebels. 


Mr. Douglas I. MeKay, who resigned as Police Commis- 
sioner of New York City about a month ago, has become 
Assistant to the President, J. G. White & Co., of New York 
City Mr. McKay is a graduate of West Point and served 
some time in the United States Army prior to his appoint- 
ment by Mayor Gaynor as First Deputy Police Commissioner 
of New York. Pending the appointment of a permanent 
Commissioner by Mayor Mitchell, he served as the head of 
the department. 


Mr. W. G. Besler, Vice-President and General Manager of 
the Central R.R. of New Jersey, has been elected President 
and General Manager to succeed the late George F. Baer. Mr. 
Besler was born in Galesburg, Ill, in 1864. His railway ex- 
perience began in 1880 as a trainmaster’s clerk on the Chi- 
cago, Burlington & Quincy R.R. He was Division Superin- 
tendent of the Philadelphia & Reading Ry. from 1900 to 
1902 and General Superintendent in 1903. Since 1903 he has 
been Vice-President and General Manager of the Central R.R. 
of New Jersey. 


Mr. Ralph Budd, M. Am. Soc. C. E., recently Chief Engi- 
neer of the Great Northern Ry., has been again appointed 
Assistant to the President of the company, and Mr. A. H. 
Hogeland, M. Am. Soc. C. E., recently Consulting Engineer 
and formerly Chief Engineer, has been reappointed Chief 
Engineer. Mr. Budd was formerly Chief Engineer of the 
Panama R.R., and later was Chief Engineer of the Spokane, 
Portland & Seattle Ry. until January, 1913, when he came 
East to be Assistant to the President of the Great North- 


ern Ry. 


Mr. Frederick W. Cowie, M. Can. Soc. C. E., Chief Engi- 
neer of the Harbor Commissioners of Montreal, Que., has 
been awarded the Telford Gold Medal of the Institution of 
Civil Engineers of Great Britain for his paper ‘“Transporta- 
tion Problems in Canada and the Montreal Harbor.” Mr. 
Cowie has been a member of the Institution since 1908. He 
eraduated in civil engineering from the McGill University in 
1886 and for a number of years served under John Kennedy, 
Chief Engineer of the Montreal Harbor Commissioners. In 
1892 Mr. Cowie was appointed Assistant Engineer of the 
Public Works Department of Canada. From 1897 to 1903 
he was Resident Engineer of the River St. Lawrence Ship 
Canal. 


President Wilson has appointed Mr. William C. Edes, M. 
Am. Soc. C. E., Chief Engineer of the Northwestern Pacific 
h.R., San Francisco, Calif., Lieut. Frederick Mears, Assoc. 
M. Am. Soc. C. E., General Superintendent of the Panama 
rR.R. Cristobal, C. Z., and Mr. Thomas Riggs, Jr., Assoc. M. 
m. Soe. C. E., recently Engineer to the Commission on the 
\laska Boundary Survey, and of the Coast and Geodetic 

irvey, members of the Alaska Railway Commission, which 
to select routes for the railways to be built by the 
overnment under the act passed and signed by the 
resident, Mar. 12 last, appropriating $40,000,000 for that 
irpose. Mr. Edes was born in Bolton, Mass., in 1856, 
id graduated from the Masachusetts Institute of Tech- 
logy in 1875. For seven years he was Assistant Engineer 
the Southern Pacifie Ry. From 1882 to 1886 he was in 
ivete practice in Masachusetts, returning to the West in 

s@ «5 Assistant Engineer on location and construction for 
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the Southern Pacific Ry. In 1896 he was appointed Chief 
Assistant Engineer of the San Francisco & San Joaquin 
Valley Ry. Mr. Edes returned to the Southern Pacific Ry. 
in 1901 as Assistant Engineer on location and in 1905 was 
promoted to be District Engineer of Maintenance-of-way: 
and recently he was appointed Chief Engineer of the North- 
western Pacific R.R., a 500-mile railway system in California 
owned and operated jointly by the Southern Pacifie and the 
Atchison, Topeka & Santa Fé Rys. As Locating Engineer for 
these railways Mr. Edes has had many years’ experience in 
the survey and construction and of difficult mountain lines 
in California, Nevada, Oregon, Arizona and New Mexico. Li ut. 
Mears was born in Omaha, Neb., in 1878. His railway 
experience commenced in 1897 when he joined the engineer 
corps of the Great Northern Ry. under Mr. John F. Stevens, M. 
Am. Soc. C. E., later Chief Engineer of the Panama Canal, on 
the survey and construction of the Park Rapids extension and 
the Coon Creek cutoff, becoming later Assistant Engineer of 
the Kootnoi Valley R.R. He was commissioned an officer in 
the United States Army in 1899. He is recorded in the De- 
cember, 1913, Army List as a “First Lieutenant of Cavalry.” 
For a short time in 1905 he was Assistant Engineer with the 
Chicago, Rock Island & Pacific Ry. Since then he has been 
with the Isthmian Canal Commission as Assistant Engineer, 
tesident Engineer, Chief Engineer and General Superintend- 
ent of the Panama R.R. Mr. Riggs is a former officer of the 
Coast and Geodetic Survey and has had several years’ experi- 
ence On the survey of the Alaska boundary, which has re- 


cently been completed. 
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ALFRED NOBLE 

At three score years and ten a useful life 
Has run its course. And as we think of him 
The sorrow and the flowing tears of friends 
Are turned to joy that such a one as he 
Has lived and wrought. Here was a man who led 
In building up, a mind endowed to see 
And think and do in all the larger things, 
A Captain leading men on Nature’s fields 
To win in building monuments of peace. 
This Engineer has shattered Nature's works 
To make the world a better dwelling place 
For all of us. His life was gentle and 
No thought of self within him dwelt He won, 
Scarce knowing why, the plaudits of the world. 
Upon his monument let it be writ: 
He was an Engineer. He was a Man. 

W. L. SAUNDERS, 

In the “Compresed Air Magazine.” 


Samuel E. Wilmer, Superintendent of the Water Depart- 
ment of Woodbury, N. J., since 1899, died May 1, aged 51 
years. He is survived by a widow and one son. 


3enjamin Franklin Warren, a civil engineer with the 
foreign sales department of the Tidewater Oil Co., died at his 
home in Brooklyn, N. Y., May 3. He was 68 years old. He 
was da graduate of the University of Pennsylvania and for 
many years was engaged in building oil pipe lines in Penn- 
Sylvania, Illinois and Indiana. 


W. H. Brimson, former General Superintendent of the 
Baltimore & Ohio R.R., died Apr. ‘25, at his old home in 
Brainerd, Minn. He was Superintendent of the Duluth & Iron 
Range R.R. and the Northern Pacific Ry. before going to the 
Baltimore & Ohio R.R. in 1897. From 1904 to 1910 he was 
General Superintendent of the Baltimore & Ohio R.R. 


Charles Francis, M. Am. Soc. C. E., died Apr. 29, at his 
home in Davenport, Iowa Charles Francis was tke son of 
James B. Francis, President of the American Society of Civil 
Engineers from 1880 to 1882, one of the most famous of 
American hydraulic engineers. Charles Francis was born in 
Lowell, Mass., Aug. 10, 1842. After completing a course in 
the local high school he entered Harvard University in 1860, 
but in 1861 he enlisted in the Union Army and served for a 
year at the front. Returning to college he graduated in 
1864. After leaving college he spent some time in a Lowell 
machine shop, learning the trade of machinist, as a prelim- 
inary to following his father’s profession as a hydraulic 
engineer. He was assistant to his father on the Turner 
Falls dam across the Connecticut River and the Province- 
town, Mass., dike. He was in Chicago, Ill., for some time 
previous to the great fire of 1871; after that he went to Cali- 
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COMING MEETINGS 
WATER-WORKS ASSOCIATION. 
May 11-15. 34th Convention at Philadelphia, Penn. Secy. 

J. M. Diven, 47 State St., Troy, N. Y. 
INTERNATIONAL RAILWAY FUEL ASSOCIATION. 
May 18-21. 6th convention in Chicago, Ill. Secy., C. G. 
Hall, C. & E. I. R.R., 922 McCormick Bldg., Chicago, II. 
SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION 
Mav 20-23. Annual meeting at Galveston, Tex. Secy., H. S. 
Cooper, 405 Slaughter Building, Dallas, Tex, 
SIXTH NATIONAL CONFERENCE ON CITY PLANNING. 
May 25-27. Toronto, Ont. Secy., Flavel Shurtleff, 19 Con- 
gress St., Boston, Mass. 
MASTER BOILER MAKERS’ ASSOCIATION. 
May 25-28. Convention at Philadelphia, Penn. 
Vought, 95 Liberty St., New York City. 
NATIONAL DISTRICT HEATING ASSOCTATION. 
“May 29. Sixth convention at Rochester, N,. 
D. L. Gaskill, Greenville, Ohio. 
AMERICAN SOCIETY OF CIVIL : 
June 2-5. Annual convention at Baltimore, 
Chas. W. Hunt, W. 5ith St., New York 


MASTER CAR BUILDERS’ ASSOCIATION. 
~ June 10-12. Annual convention at Atlantic City, N._ J. 
Secy., Jos. W. Taylor, 1112 Karpen Building, Chicago, III. 


OHIO SOCTETY OF MECHANICAL, ELECTRICAL AND 
STEAM ENGINEERS. ; 
June 11-13. Annual meeting at Toledo, Ohio. 
E. Sanborn, Columbus, Ohio. 


AMERICAN RAILWAY MASTER 
TION. 

June 15-17. Annual convention at Atlantic City, N._J. 

Secy., Jos. W. Taylor, 1112 Karpen Building, Chicago, Ill. 


AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ 
ASSOCIATION. 
June 15-17. Annual 
Ww. Ve. Secy., F. 
York City. 


AMERICAN 


Secy., H. D 


26- a 
ENGINEERS. 

Ma. 
City. 


991) 


Secy., Frank 


MECHANICS’ ASSOCTA- 


convention 


at White Sulphur Springs, 
D. Mitchell. 


Woolworth Building, New 


» 
vu 


ING 
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TRAIN DISPATCHERS’ 
June 16-19. Annual 
John F. Mackie, 


AMERICAN 
June 16-19. 
Minn. 
City. 


ASSOCIATION OF AMERICA. 
convention at Jacksonville, Fla. s 
7122 Stewart Ave., Chicago, Il. 


ENGINEERS 
and Minneap 
39th St., New y 


SOCIETY 
Spring 
secy., 


OF MECHANICAL 
meeting at St. Paul 
Calvin W. Rice, 29 W. 


AMERICAN “INSTITUTE 
June 17-20. Sixth 
Secy., J. Cc. Olsen, 


OF CHEMICAL 
semi-annual 
Polytechnic 


ENGINEERS, 
meeting at Troy, 


5 N 
Institute, Brooklyn, 


N 
AMERICAN 
June 23-26. 
Mich. 
City. 


INSTITUTE OF 
Thirty-first 
a 


KLECTRICAL ENGINEERS 
1 annual convention at Det: 
Hiutchinson, 29 W. 39th St., New Y« 


Secy., 


SOCIETY FOR THE PROMOTION OF ENGINEERING BE] 
CATION, ION OF ENGINEERING EI 
June 23-26. 


t Annual meeting at Princeton, N, 
Henry I. 


Norris, 29 W. 39th St., New York City. 


AMERICAN SOCIETY FOR TESTING MATERTALS. 
“—e oer 4. igh Sit annual meeting at Atlantic 
Ity, N. J. Secy., Edgar Marburg, University F Penn 
sylvania, Philadelphia, Penn, ee 


J. Se 


Montana Society of Engineers—tIn his address at the Gre 
Falls meeting of the Society on Apr. 11, John H. 
the President, briefly reviewed the engineering 
formed in Montana the Great Northern Ry., during 1912 
The branch extended by over 100 miles of track 
Work is now under way on two tunnels, one 900 ft. long, the 
other 3100 ft. long, at the summit of the Judith 
divide. The material to be removed from the long 
is soft sandstone mixed with pockets of clay and < 
and of a general dry character. <A station has be: n 
constructed at the eastern end of the tunnel for lighting and 
for running air and drills. Power is 
from the Great Power Co. On the Shelby 
Collins two |: bridges were erected mt 
wooden of these across the 
end 130 ft. high. The other is across 
Muddy ft. long and 100 ft. high. Both of 
these bridges are of the girder-and-tower type on concrete 
pedestals. On the towers the girders ft. long 
between the towers 54 ft. long. These were 
at one of the old structures, slight 
in line at each end. 

During the summer about 800 lin.ft. of reinforced-concrete 
snow-sheds were constructed on the main line between High- 
gate and Java, on the west side of the of the Rocky 
Mountains. This type of snow-shed constructed in 
beth the Rocky and the Cascade The back wall 
of the shed, up against the constructed 
reinforced concrete, the top of the wall 30 ft. above 
the rail. pedestals put in between the tracks 
and outside the outer track, to support the roof posts. The 
roof constructed of 12x12-in. timbers. 

A number of old trestles were replaced by concrete trestle- 
and-slab bridges. The flooring of these bridges is carried on 
concrete piles spaced on 16-ft. centers. The decks are built 
of slabs. Gravel is placed on the slabs 
to a thickness under the On the line between 
Whitefish and Rexford, nine Howe-truss bridges were re- 
placed steel girders on concrete foundations, and on the 
line between Great Falls and Butte, two other such bridges 
were thus replaced. Three modern passenger depots have 
been erected; at Butte, at one at Lewis- 
town. These buildings brick, with 
white-enamel brick floors. 
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Irrigation Congress—The 21st annual meet- 
will be held in Calgary, Oct. 5-9. The 
3oard of Trade Building, Calgary, Alta. 


ing Congress 


National Foreign Trade Convention—The call for a na- 
tional trade convention, to be held in Washington, D. C., M 
27-28, under the auspices of the American 
Association, the American-Asiatic 
the Pan-American Society, 
the foreign trade of 
voint. It intended 
trade policy. 
The importance 
the subject of a 
the Southern 


Manufacturers’ 
Association, 
realization thet 
now at a criti: 
systematic forei 


Exports and 
results from a 
United States 


promulgate 


41 
we 


to 


is 
is a 
of foreign 
paper by 
Ry. H. G. 


trade to will 
nt 


Tllino 


the railways 
Fairbanks Harrison, Preside 
Herget, President of the 
Manufacturers’ Association, will treat of the situation in t} 
Middle West. Alva B. Johnson, President of the Baldwin 
Locomotive Co., will speak of the possibilities of stimulati 
American exports by a larger use of raw materials fro: 
partially developed countries. In order that the Conventio 
may be a practical business men’s discussion, yielding def 
nite results all papers will be prepared in advance and dis 
tributed to the delegates before the meeting. Headquarte: 
at the present time is at 66 Broadway, New York City. 








